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PREFACE 


Nature  is  the  healer  of  diseases. 
Hippocrates  :  On  Epidemics. 
B.  VI.,  Sect.  5.,  §  1. 


At  no  period  in  the  liistory  of  the  world  did 
more  people  travel  in  search  of  health  and  repose 
than  at  the  present,  so  that  an  accurate  knowledge 
of  the  climatic  and  other  health  resorts  in  various 
countries  becomes,  day  by  day,  a  very  important 
matter.  The  polypharmacy  of  fifty  years  ago  is 
being  likewise  replaced,  more  and  more,  by  vis 
medicatrix  natiirce  and  by  physio-therapeutics,  so 
that  not  only  are  the  climatic  resorts,  the  spas, 
and  sea-baths  more  extensively  utilised  now  than 
ever  before,  but  also  other  physical  agents,  such 
as  electricity,  sunlight,  radioactivity,  claim  a  good 
deal  of  attention. 

The  object  of  this  book  is  twofold:  lirstly,  to 
give  a  sketch  of  the  climate  of  Portugal  as  a 
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whole;  and,  secondly,  to  describe  briefly  its 
principal  health  resorts.  The  study  of  the  first 
gives  a  clue  to  a  general  knowledge  of  the  second; 
and  an  accurate  knowledge  of  the  second  leads 
to  the  full  comprehension  of  the  first. 

The  climate  of  Portugal,  in  its  medical  aspect, 
has  not  yet  received  that  amount  of  attention  to 
which  it  has  a  just  claim.  Its  description  in  this 
book  is  based  upon  a  natural  principle.  In  his 
Introduction  to  Bartholomew's  Atlas  of  Metereo- 
logy,  Dr.  Buchan  remarks:  « Since  the  relative 
distribution  of  pressure  determines  the  direction 
and  force  of  the  prevailing  winds,  and  these  in 
their  turn  the  temperature,  moisture,  cloud, 
rainfall,  and  sunshine,  and  in  a  very  great  degree, 
the  surface  currents  of  the  ocean,  it  is  evident 
there  is  here  a  principle  applicable  not  merely  to 
the  present  state  of  the  earth,  but  also  to  different 
distributions  of  land  and  water  in  past  times ». 
An  attempt  is  made,  for  the  first  time,  to  study, 
under  the  guidance  of  this  principle,  the  present 
stale  of  the  Portuguese  climate.  For  this  purpose, 
the  whole  country,  including  the  » adjacent » 
islands  of  the  Azores  and  Madeira,  is  divided 
into  six  regions,  based  upon  the  influence  of  the 
different  prevailing  winds;  and  it  is  explained: 


how  each  of  these  winds  regulates  the  distribution 
of  the  principal  climatic  factors  and  determines 
the  climate  of  each  region;  how  the  climate  of 
each  region  modifies  its  flora,  and  how  the  flora 
of  each  region  forms  a  guide  to  its  climate;  how 
the  climate  of  each  region  influences  the  physio- 
logical functions  and  the  pathological  processes 
in  its  respective  inhabitants;  and  how  each  region 
can  be  utilised  in  the  preservation  and  improve- 
ment of  health,  and  in  the  cure  of  disease.  It  is 
pointed  out  likewise :  how  the  Portuguese  regional 
winds  bring  down  the  line  of  junction  of  the 
polar  and  the  equatorial  climates,  on  the  western 
coast  of  Europe,  from  the  latitude  of  45"  degrees 
to  that  of  between  38"  and  39°;  how"  these  winds 
modify  the  course  of  the  Gulf  Stream  in  winter  and 
in  summer;  and,  lastly,  how,  due  to  the  same  winds 
and  the  Gulf  Stream,  a  portion  of  the  western 
coast  of  Portugal  has  the  most  temperate,  the 
most  constant,  and  the  most  equable  climate  of 
the  entire  Continent. 

The  whole  subject  is  no  doubt  intenselv 
interesting,  but  it  is  likewise  very  vast  and 
extremelv  complex.  Its  full  and  thorough  examin- 
ation demands  many  statistical  and  other  details 
which  are  not  yet  available.     This  defect  is  not 


peculiar  to  Portugal,  but  noticeable,  in  \arying 
degrees,  in  all  other  countries.  In  the  description 
of  the  climate  care  has  been  taken  to  eschew,  as 
far  as  possible,  discussions  of  the  principles  of 
general  climatology,  principles  which  can  be 
better  studied  in  works  specially  devoted  to  the 
subject.  An  etfort  has  been  made  to  be  as  concise 
as  possible,  without  omitting  any  important  facts. 

The  health  resorts  of  Portugal  consist  of  three 
great  groups:  the  climatic,  the  mineral-water  and 
the  sea-bathing.  Compared  with  the  size  of  the 
country,  they  are  very  numerous.  In  these  pages, 
only  those  are  described  which  are,  or  which  can 
be  rendered,  useful  to  a  foreigner,  In  order  to 
define  clearly  the  nature  of  each  climatic  resort, 
a  head-note  has  been  framed,  whenever  the  details 
are  available,  stating  the  class,  the  species,  and 
the  type  or  types  to  which  it  belongs,  in  accordance 
with  a  classification  based  mainly  upon  winds 
and  breezes. 

This  book  is  written  in  English  for  two  reasons : 
firstlv,  because  the  number  of  I'jiglish-speaking 
people  is  far  greater  than  the  l^irtuguese-speaking; 
and,  secondly,  because  it  is  the  English-speaking 
people  who  travel  most  in  search  of  health  or  of 
pleasure,  and   it  is   they,   also,   who   take   more 
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interest  in  the  climatic  and  other  health  resorts. 
If  a  large  number  of  English,  French,  and  German 
works  on  the  health  resorts  of  Europe  or  of  the 
World,  published  during  the  last  5o  years,  be 
consulted,  it  will  be  seen  at  once  how,  if  Madeira 
be  excluded,  almost  all  of  them  make  no  mention 
of  any  resort  in  Portugal.  This  is  not  just  to  the 
country  on  the  one  hand,  and  it  is  a  sensible  loss 
to  the  foreign  invalid  on  the  other.  Nothing  will, 
therefore,  give  me  greater  pleasure  than  to  know, 
that  this  book  has  contributed,  in  some  small 
measure,  to  make  the  Portuguese  climate  and  the 
Portuguese  health  resorts  more  widely  known, 
and  their  merits  duly  appreciated.  I  may  mention 
that  I  have  no  material  interest,  direct  or  indirect, 
of  any  kind  or  nature,  in  any  of  the  places 
described  in  these  pages.  My  interest  is  purely 
scientific.  I  have  devoted  to  the  subject  con- 
siderable time  and  labour. 

When  a  medical  man  has  made  himself  well 
acquainted  with  the  climatic  resorts  and  spas  of 
various  countries,  his  power  of  treating  his 
patients  is  considerably  increased.  Unfortunately 
the  principles  underlying  the  study  of  these 
subjects  have  not  yet  made  much  progress. 
Those  who  are  conversant  with  the  works  of 
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Hippocrates,  Celsus,  Pliny,  and  other  medical 
classics,  see  at  once  how  these  authors  still 
dominate  the  sciences  of  climatology  and  balneo- 
logy ;  and  how  slow  and  how  small  has  been  the 
advance,  in  the  principles  of  these  sciences,  during 
the  last  two  thousand  years.  I  hope  to  be  excused 
if  I  make  sometimes  references  to  their  writings, 
for  it  is  the  fashion  now-a-days  not  to  do  so. 

In  the  preparation  of  this  work  I  am  indebted 
to  several  modern  authors,  whose  works  have 
been  quoted  at  the  close  of  each  chapter.  Here 
I  wish  to  acknowledge  my  thanks  to  Sr.  Ferrugento 
Goncalves,  of  the  Meteorological  Observatory  in 
Lisbon,  to  Sr.  Adriano  J.  Lopes,  of  Coimbra,  to 
Prof.  Mattozo  Santos,  and  to  many  other  officials 
and  friends  who  have  freely  and  willingly  supplied 
valuable  information. 

iMy  thanks  are  also  due  to  Dr.  V.  P.  de  Sa  for 
going  through  the  manuscript  and  for  making 
some  useful  suggestions;  to  Prof.  S.  Rodolfo 
Dalgado  for  helping  me  very  greatly  in  correcting 
the  proof-sheets;  and  to  Sr.  Candido  A.  Nazareth, 
the  Head  of  the  printing  Department  of  the 
Coimbra  University  Press,  for  getting  this  work 
set  in  type,  in  the  best  way  possible,  by  compcxsitors 
not  knowing  a  single  word  of  English. 
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For  the  publication  of  this  book  I  am  indebted 
to  the  Academy  of  Sciences  of  Lisbon.  I  wish 
to  tender  here  my  grateful  thanks  to  Sr.  Almeida 
Lima,  the  accomplished  Professor  of  Physics  and 
Director  of  the  Meteorological  Observatory  in 
Lisbon,  for  describing  this  book  as  «a  most 
interesting  result  of  an  assiduous  study  of  a  difficult 
subject)),  and  recommending  its  publication  by 
the  Academy;  to  Prof.  Pina  Vidal,  Dr.  Vergilio 
Machado,  and  Dr.  Silva  Amado  for  seconding 
the  proposal;  and  to  the  illustrious  Academy  for 
conferring  upon  me,  for  the  second  time^  the 
honour  of  its  placet. 


Mont'Estoril,  5t]i  December,  19 1 3. 


D.  G.  D. 
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ABBREVIATIONS  AND  MEANINGS  OF 
SOME  PORTUGESE  WORDS. 

Centigrade  (temperature).     1.  ==  Liter. 


Fahr.  =  F'ahrenheit. 
km.  =Kilometer. 
m.  ==  Meter, 
cm.  =  Centimeter. 

mm.  =  Millimeter, 
kgm.  =  Kilogram, 
gm.  =  Gram, 
cgm.  =  Centigram, 
mgm.  =  Milligram. 

For  the  abbreviations  used  in  the  Maps  see  Notes  on  Maps  in 
Appendix  ill. 


c.  c.  =  Cubic  Centimeter. 

Sq.  ^=  Square. 

An.  =  Annual. 

Wt.  =  Winter. 

Spr.  =  Spring. 

Sm.  =  Summer. 

Aut.  =--  Autumn. 

Gr.  =  Greenwich. 


Alto  =  high. 

Baixo  — low. 

Branco  =  white. 

Caes  —  quay. 

Caldas  =  thermal  springs. 

Concelho  =  commune,  a  cer- 
tain number  of  villages  and 
boroughs  which  have  the 
same  municipality. 

Foz  "  mouth  of  river,  estuary. 

Jardim  =  garden. 

I.este  =  east. 

Praia  =  beech. 

The  n/i  und  Ih  are  liquids  in 
g-n  and  ffl  in  Italian  and  French 


Praca  —  square. 

Pena,  penha  =  cliff,  rock. 

Quinta  =  country  house. 

Ria  =  lagoon. 

Rial  =  roval. 

S.  =  before  a  word  commen- 
cing in  a  consonant,  San, 
ex.  San  Paulo  =  St.  Paul. 

S.  =  before  a  word  commen- 
cing in  a  vowel,  Scinto,  ex. 
Santo  Antonio  =  St.  Antony. 

Scrra.  =  mountain,  hill  (Sierra 
in  Spanish). 

Portuguese,  being  pronunced  like 
,  and  n  and  //  in  Spanish. 


ERRATA. 

The  following  are  the  most  important: 

Page  io6,  line  18,  please  substitute  Berghaus  for  «Berghans 

»  149,  »       9, /emperafi/re  for '.temperaiureu. 

»  224,  u  5,  nearly  for  «nearq». 

«  227,  »  22, Jug-ful  for  ojugfull". 

»  3 18,  »  35,  firi/r  for  «Burt». 

»  320,  >j  4,  an  for  «asi). 

»  320,  »  1 1,  e.vi/£'en7»cj'  for  «exhuberation». 
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CHAPTER  I. 

PRELIMINARY  REMARKS  ON  CLIMATE, 
METEOROLOGY,  AND  WEATHER. 

In  the  temperate  belt  the  weather  forms 
one  of  the  most  important  concerns  of  the 
daily  life  of  man. 

I.    DEFINITION   OF   CLIMATE,   METEOROLOGY,   AND   WEATHER. 

The  climate  of  a  country  may  be  defined  in  the 
words  of  Hippocrates  as  the  conjoint  influence  of  «the 
air,  land  and  water  upon  all  organised  beings  (i). 

Charaka,  the  great  Indian  medical  sage,  whose  work 
has  not  yet  received  that  amount  of  attention  which  it 
deserves,  attributes  the  health  of  the  population  of  a 
country  to  the  atmosphere,  water,  soil  and  time  of  the 
year  or  seasons  ;  and  adds,  «when  these  four  become 
invested  with  perverse  virtues  there  is  destruction  of 
cities,  towns  and  villages))  (2). 

And  Humboldt,  the  illustrious  founder  of  scientific 
climatology  in  its  modern  aspect,  says:  «The  term 
climate,  taken  in  its  most  general  sense,  indicates  all 
the  changes  in  the  atmosphere,  which  sensibly  aftect 
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our  organs,  as  temperature,  humidity,  variations  in  the 
barometrical  pressure,  the  calm  state  of  the  air  or  the 
action  of  opposite  winds,  the  amount  of  electric  tension, 
the  purit}^  of  the  atmosphere  or  its  admixture  with 
more  or  less  noxious  gaseous  exhalations,  and,  finally, 
the  degree  of  ordinary  transparency  and  clearness  of 
the  sky,  which  is  not  only  important  with  respect  to 
the  increased  radiation  from  the  earth,  the  organic 
development  of  plants  and  the  ripening  of  fruits,  hut 
also  with  reference  to  the  influence  on  the  feelings  and 
mental  conditions  of  mens  (3). 

For  the  purposes  of  this  book,  climate  may  be  defined 
as  the  influence  exercised  upon  the  public  health,  and 
upon  the  physical,  intellectual  and  moral  development 
of  the  inhabitants  of  Portugal  by  the  combined  result 
of  the  degree  of  temperature,  the  amount  of  humidity, 
the  intensity  of  winds,  and  by  the  other  climatic  factors, 
as  they  are  determined  by  the  geographical  and  topo- 
graphical feature  of  the  country,  and  as  they  are  con- 
trolled by  the  prevalent  winds.  The  winds  play  a 
double  role  :  they  act  by  their  intensity,  and  they  act 
by  the  influence  they  have  in  the  distribution  and  varia- 
tions of  the  various  factors  of  climate. 

Meteorology  differs  from  climatology  in  being  a 
wider  and,  in  a  sense,  purer  science.  Its  aim  is  the 
study  of  all  the  phenomena  which  take  place  in  the 
atmosphere,  and  to  find  out  their  causes  and  their  cor- 
relation. It  leaves  the  study  of  their  influence  upon 
organised  beings  and  of.  their  application  to  arts  and 
sciences,  chiefly,  to  the  medical  man  ;  to  the  zoologist 
and  live-stock  farmer ;  to  the  oceanic  and  aerial  navi- 
gator;  and  to  the  historian  and  the  philosopher.  A 
meteorologist  renders  great  service  to  the  medical  cli- 
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class  observatories,  many  of  the  facts  which  are  useful 
to  a  medical  man.  The  prime  motor  of  all,  or  almost 
all,  the  meteorological  phenomena  is  the  sun.  The 
influence  of  the  moon  upon  climate,  compared  with 
that  of  the  sun,  is  insignificant. 

Weather  is  a  term  used  to  indicate  the  meteorolo- 
gical condition  of  a  country  during  a  short  or  a  long 
period  of  one  year.  A  fixed  average  of  successive 
years  constitutes  the  climate  of  a  country.  The  weather 
has  the  appearance  of  being  variable,  but  there  is  more 
or  less  a  constancy  in  its  irregularity.  The  condition 
of  the  weather  in  the  temperate  belt  forms  one  of  the 
most  important  concerns  of  the  daily  life  of  man. 

2.    CLIMATE    OF    PORTUGAL. 

The  importance  of  the  study  of  clim^atology  has  been 
recognised  from  the  earliest  times.  To  mention  only 
one  author:  Hippocrates,  in  his  most  admirable  treatise 
on  The  Air,  Water,  and  Land,  has  pointed  out  how 
climate  influences  the  physical  and  moral  development 
of  nations  ;  in  his  Aphorisms  and  other  writings,  has 
shown  how  the  various  seasons  give  rise  to  diff'erent 
diseases  ;  and  in  his  work  on  Epidemics,  has  recom- 
mended a  change  to  a  suitable  climate  as  a  cure  in 
chronic  diseases. 

The  climate  is  much  more  variable  in  the  temperate 
belt  than  in  the  warm  or  the  cold. 

The  mildness  of  the  climate  of  Portugal,  the  exqui- 
site charm  of  its  blue  clear  sky,  and  the  beauty  of  its 
scenery  have  been  sung,  in  prose  and  in  verse,  by 
several  writers,  both  national  and  foreign.     One  of  the 
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most  prominent  among  them  is  Macedo,  for  some  time 
the  first  secretary  to  the  Portuguese  Embassy  in  Great 
Britain,  and  afterwards  the  Secretary  of  State  to 
Affon90  VI.  In  a  book  pubhshed  in  i63i  he  says: 
«The  best  thing  that  any  country  can  possess  is  a  good 
cUmate,  upon  which  depends  not  only  the  good  or  the 
bad  qualities  of  the  products  appertaining  to  the  land 
itself,  such  as  fruits  and  other  things,  hut  also  the 
character  of  the  inhabitants  themselves)).  And,  in 
describing  the  Lusitanian  climate,  he  remarks :  «Its 
heavens  are  very  serene  and  limpid,  the  climate  is  very, 
mild,  for  in  winter  the  cold  is  not  severe,  and  in 
summer  the  heat  is  not  very  great,  and  so,  during  the 
whole  year,  the  climate  is  healthy »  (i).  Further,  this 
genial  writer  tries  to  prove  that  if  the  Elysian  Fields 
described  by  the  ancients  do  exist,  they  must  be  situa- 
ted in  Portugal,  and  if  they  are  situated  in  Portugal, 
they  must  be  in  the  province  of  Minho  I  Another  writer 
in  his  enthusiastic  admiration  of  the  Portuguese  climate 
exclaims:  «Happy  would  many  countries  be  if  the 
best  spots  of  their  climate  were  equal  to  the  worst  of 
Portugal))  !  And,  among  modern  writers,  Byron,  char- 
med with  the  country,  sings  in  his  Childe  Harold: 

«0h  Christ!  it  is  a  goodly  sight  to  see 
What  Heaven  hath  done  for  this  delicious  land! 
What  fruits  of  fragrance  blush  on  every  tree! 
What  goodly  prospects  o'er  the  hills  e.\pand» ! 

The  climate  of  Portugal  in  its  medical  aspect  has 
not  yet  received  much  attention.  In  i-jCri,  Saldanha, 
who  has  been  styled  wa  true  son  of  Hippocrates  in 
Portugal)),  described  the  influence  of  the  topography  of 
the    various    provinces    upon    their   climates,   and   the 
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influence  of  the  climates  upon  the  heahh  and  upon  the 
diseases.  He  also  pointed  out,  more  fully  than  some 
of  his  predecessors,  the  influence  of  the  four  cardinal 
winds  upon  the  prevalence  of  certain  diseases  {2). 
Among  recent  writers,  Dr.  Carvalho,  of  Guarda,  has  a 
valuable  paper  on  the  climatic  stations  of  Portugal  in 
the  treatment  of  consumption  (3). 

The  study  of  the  nature  of  the  climate  of  any  large 
country  presents  many  difficulties.  Climates  vary  at 
very  short  distances.  A  single  city  like  Oporto,  where 
there  are  two  observatories  at  a  distance  from  one 
another  of  one  and  a  half  kilometres,  the  observations 
made  at  one  station  differ  very  considerably  from  those 
made  at  the  other.  It  may  be  easily  imagined,  there- 
fore, what  a  number  of  climates  there  are  in  a  country 
of  the  size  of  Portugal  and  how  impossible  it  is  to 
describe  them  all.  The  only  way  of  obtaining  an  insight 
into  the  climate  of  a  large  country  is  to  note  the  mete- 
reological  features  of  as  many  and  as  widely  distributed 
typical  centres  of  observation  as  possible,  and  then  to 
examine  their  characteristic  geographical  and  topogra- 
phical features,  and  to  find  out  what  are  the  prevalent 
winds  which  modify  the  phenomena  of  one  centre  as 
compared  with  another,  and  thus  to  form,  as  far  as 
possible,  an  accurate  idea  of  each  regionj;  and  then,  by 
comparing  one  region  with  another,  to  form  a  general 
and  a  more  or  less  rational  idea  of  the  whole  country. 

The  study  of  the  influence  of  the  climate  upon  man 
is  attended  with  still  more  difficulties,  for  the  climate 
forms  only  one  of  the  elements  in  the  development  of 
a  race,  and  in  the  production  or  in  the  cure  of  disease. 
But  it  is  only  by  establishing  a  correlation  between  the 
various    factors    of    climate    among    themselves,    and 
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between  these  factors  and  the  human  organism  that  the 
subject  of  medical  cHmate  can  be  made  interesting  and 
attractive. 

One  of  the  drawbacks  in  the  study  of  ch'matology  is 
that  the  terms  used  to  describe  a  cHmate  do  not  always 
convey  the  same  meaning.  What  one  writer  terms 
cold  the  other  terms  temperate  ;  what  one  calls  mode- 
rately humid,  the  other  calls  very  humid.  This  creates 
a  great  confusion.  An  attempt  is  made  in  the  following 
pages  to  give  the  meanings  of  such  words  used  in  this 
book. 

Another  difficulty  is  the  use  of  terms  in  the  descrip- 
tion of  seasons.  For  instance,  the  same  term  cannot 
be  used  to  describe  the  annual  evaporation  and  the 
seasonal  evaporation.  As  a  basis  for  seasonal  descrip- 
tions a  uniform  plan  has  been  adopted. 

3.    METEOROLOGY  OF   PORTUGAL  : 
METEOROLOGICAL   STATIONS   AND   STATISTICS. 

Meteorology,  hke  climatology,  is  a  very  old  science, 
and  owes  its  origin  in  Europe  also  to  the  Greeks. 
Aristotle  was  the  first  writer,  who  collected  in  his 
treatise  on  Meteors H)  all  the  prognostics  of  weather, 
and  described  the  theory  and  the  origin  of  winds 
as  understood  in  his  days.  His  work,  on  what  he 
styles  «a  splendid  science »,  although  erroneous  in 
many  respects,  is  still  full  of  interest.  He  was  followed 
by  his  pupil  Theophrastus  (2),  who  went  a  step  further, 
and  explained  the  phenomena  which  accompany  or 
follow  the  winds.  These  two  works  formed  the  main 
basis  of  the  knowledge  of  the  science  till  the  renaissance, 
wiien  the  air  thermometer  was  invented  in  i5yo,  and 
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the  barometer  in  1643.  The  thermometer  was  modified 
and  improved  by  Fahrenheit  in  17 14,  and  it  is  from 
this  year  that  a  commencement  was  made  to  observe 
the  temperature  of  the  air  in  various  parts  of  the  world. 

Meteorology  in  its  philosophical  aspect  may  be  said 
to  be  due,  in  a  great  measure,  to  Dalton,  who  established 
besides  many  other  points  of  great  interest,  the  theory 
of  winds,  and  their  relation  to  the  barometre,  to 
temperature  and  to  rain  (3).  But  it  is  to  Humboldt 
that  is  due  the  credit  of  the  foundation  of  the  experi- 
mental meteorology  in  its  modern  aspect ;  it  is  he  who 
first  established  the  system  of  isothermic,  isotheric  and 
isochimenic  lines  (4) ;  it  is  he  who,  by  his  numerous 
publications,  added  immensely  to  the  knowledge  of  the 
climatic  geography  of  the  globe  ;  and  it  is  he  who  laid 
the  foundation  of  the  scientific  distribution  of  plants 
based  upon  climate. 

But  pure  scientific  facts,  such  as  those  established  bv 
Dalton  and  Humboldt,  do  not  appeal  to  the  general 
public  or  to  governments,  who  look  to  science,  as  a 
rule,  for  material  advantages.  The  necessary  stimulus 
was  given  by  Maury,  the  founder  of  the  scientific 
marine  meteorology,  who  by  his  study  of  the  atmos- 
pheric and  oceanic  currents  showed,  from  1848  to  i852, 
how  the  vovages  in  sailing  ships  from  New  York  to  Rio 
de  Janeiro  could  be  curtailed  by  10  days;  to  Australia 
by  20  days;  and  to  California  bv  3o(5).  This  gave  rise 
to  a  great  commotion  in  the  commercial  world,  and 
eventually  led  to  the  International  Conference  held  at 
Brussels  on  the  23'"'^.  August,  i853,  in  which  Portugal 
was  represented  by  J.  de  Mattos  Correia,  and  Great 
Britain  by  F.  W,  Beechey  and  Henrv  James  ((V).  The 
result   of  this   meeting   was   the   establishment  of  the 


10  CLIMATE  OF   PORTUGAL  CH.    I.    3 

Infante  D.  Louis  Observatory  in  Lisbon  in  1834;  of 
the  Meteorological  Department  of  the  Board  of  Trade, 
now  known  as  the  Meteorological  Office,  in  England, 
and  of  several  other  observatories  in  various  parts  of 
the  world.  It  may  be  mentioned  here  that  the  study 
of  the  principles  laid  down  by  Maury,  led  Brito  Capello 
to  show  how  the  voyage  from  Lisbon  to  Benguela  and 
to  Loanda  could  be  reduced  from  60  or  80  days  to  3o 
or  40  (7). 

The  history  of  meteorological  observations  in  Portu- 
gal may  be  divided  into  two  periods  :  one  previous  to 
the  opening  of  the  official  observatory  in  Lisbon,  and 
the  other  subsequent  to  it. 

In  the  first  period  there  are  some  names,  worthy  of 
record.  In  Lisbon,  Pretorius  (8)  commenced  his  obser- 
vations in  1777  and  carried  them  on  for  about  20  years. 
He  was  followed  by  Franzini  (9)  who  carried  the  work 
most  enthusiastically  on  for  about  40  years,  from  181  (') 
to  1 856.  And,  among  others,  the  Rev.  H.  Hill,  Cha- 
plain to  the  British  Factory  in  Lisbon,  also  made  some 
observations  from  1783  to  1785(10).  At  Oporto  Dr.  J. 
B.  Lopes  made  some  observations  in  1792(11);  and  it 
is  said  that  he  was  the  first  physician  in  Portugal  to 
utilise  his  knowledge  in  the  treatment  of  disease.  Fur- 
ther, Goimbra  had  its  Professor  C.  B.  de  Lacerda 
Lobo;  Mafra  its  J.  A.  Velho  ;  Portimao  its  Dr.  J.  N. 
Chaves  ;  and  Lobrigos,  Montalegre,  and  several  other 
places  their  local  observers  (12) ;  which  shows  that 
meteorology  had  a  considerable  number  of  devotees  in 
this  countr\\ 

In  the  second  or  the  olHcial  period  there  is  one  name 
which  stands  quite  preeminent;  it  is  that  of  Brito 
Capello,  who,  by  his  numerous  contributions  (^i3j,  has 
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established  for  himself,  in  his  speciality,  a  well-earned 
reputation  not  onlv  in  Portugal  but  in  the  whole  of 
Europe. 

There  are  i5  meteorological  stations  in  Portugal, 
namely :  Montalegre,  Moncorvo,  Oporto,  Guarda,  Es- 
trela,  Coimbra,  San  Kiel,  Campo  Maior,  Vila  Fernando, 
Cintra,  Lisbon,  Evora,  Beja,  Faro,  and  Lagos.  There 
are  4  more  stations  the  reports  of  which  are  not 
pubhshed  in  the  Meteorological  Annals  of  Lisbon :  Gerez, 
Tancos,  Vendas  Novas  and  Sagres.  The  Director  of 
the  Meteorological  Observatory  in  Lisbon,  Prof.  Almeida 
Lima,  opened  a  temporary  post  at  Mont'Estoril  in 
February  191 3.  If  all  the  19  permanent  stations  be 
taken  into  account,  there  is  one  station  in  every  4,688 
sq.  km.  of  the  country.  Besides  these  there  are  three 
stations  in  the  Archipelagos  of  the  Azores  and  Madeira: 
Angra  do  Heroismo,  Ponta  Delgada,  and  Funchal. 

Compared  with  i  meteorological  station  for  every 
4,688  sq.  km.  in  Portugal,  there  is  one  in  96  sq.  km. 
in  the  British  Isles;  i  in  176  in  France;  i  in  627  in 
Italy;  and  i  in  about  17,400  in  Spain.  Some  more 
stations  established  at  Bragan9a,  Braga  (Bom  Jesus), 
Viana  do  Castelo  (Sta.  Luzia),  Bussaco,  and  Arrabida 
(Monte  Regina)  would  be  useful  in  giving  a  more  accu- 
rate idea  of  the  climate  of  the  countrv  from  the  medical 
standpoint.  For  agricultural  purposes  the  centres  of 
all  the  districts  should  have  meteorological  stations. 

The  meteorological  observations  made  at  some  of 
the  stations  in  Spain,  such  as  Guardia,  Salamanca, 
Madrid  and  Badajos  are  of  some  interest  to  the  student 
of  the  climate  of  Portugal,  for  they  show  how  the  cli- 
mates of  the  two  countries  differ  from  one  another. 

For  the  main  purposes  of  this  book  5  typical  stations 
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have  been  selected  for  special  study,  namely.  Oporto, 
Lisbon,  Lagos,  Moncorvo,  and  Beja,  while  all  the 
other  stations  are  referred  to  as  occasion  arises.  All 
the  statistics  of  the  5  stations,  expressly  prepared  for 
this  book,  represent  the  mean  of  lo  years,  from  1896 
to  iQoS.  As  the  nuniber  of  years  is  not  very  large,  it 
is  probable  that  some  of  the  inferences  deduced  from 
these  statistics  may  have  to  be  modified  when  statistics 
for  a  larger  number  of  years  are  available.  In  the 
description  of  Lisbon  as  a  health  resort  (Ch.  xv.  3)  the 
means  of  a  larger  number  of  years  have  been  given, 
which  differ  in  some  respects  from  the  means  of  10 
years.  The  statistics  as  regards  Coimbra,  Guarda, 
Montalegre  and  Campo  Maior  are  also  for  10  years, 
whereas  for  the  remaining  stations  they  are  for  the  year 
1904,  which  represents  the  nearest  approach  to  the 
means  of  10  years.  Whenever  the  data  of  any  station 
are  incomplete  they  have  been  substituted  by  the  means 
of  the  immediately  preceding  and  following  observations. 
All  the  observations  which  do  not  depend  upon  self- 
registering  instruments  have  to  be  taken  with  some 
reserve,  for  in  such  cases  personal  equation  has  to  be 
taken  into  account.  This  is  specially  noticeable,  as 
will  be  seen  further  on,  as  regards  the  amount  of  ozone 
in  the  air.  The  characters  of  the  climate  of  those 
places  where  there  are  no  meteorological  observations 
have  naturally  to  be  taken  with  some  reserve.  In  an 
Appendix  the  principal  climatic  factors  are  given  for 
each  month  of  the  year  1904,  for  all  the  stations. 

It  would  be  an  immense  advantage  to  the  student  of 
climatology  if  all  the  meteorological  stations  in  Europe, 
or  in  the  world,  would  adopt  a  uniform  plan  in  calcu- 
lating  the  averages  of  their  observations.     The  most 
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useful  plan  would  be  to  calculate  the  means  of  every 
decennial  period,  commencing,  say,  from  1901  and  ending 
in  1910,  from  191 1  to  1920,  and  so  on.  Such  averages 
would  be  useful  not  only  in  comparing  any  one  place 
with  another  but  also  in  calculating  very  easily  the 
means  of  20,  3o  or  more  years. 

4.    THE  ^^•EATHER  OF    PORTUGAL. 

The  study  of  weather,  of  typical  storms  or  of  abnor- 
mal weather,  is  of  great  interest.  It  has  received  popular 
attention  from  the  earliest  times.  The  forecast  of 
weather  is  of  great  importance  from  the  medical  and 
from  many  other  points  of  view.  The  scientific  study  of 
weather  is  of  a  quite  recent  origin.  In  Portugal,  Brito 
Capello  has  devoted  to  it  one  of  his  memoirs  (i). 
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CHAPTER  11. 

THE  CLIMATIC  GEOGRAPHY  OF  PORTUGAL. 

Sitmedicus  cosmographus,  qui  suae  artis 
solia  pedibus  convert erit,  etociilis  ipsis  per- 
viderit  quid  uniquique  regioni  proprium 
ac  peculiare  sit. 

Paracelsus  :  Opera  omnia,  Geneva, 
1659,  vol.  I.,  pg.  292. 

i .  general  description  of  portugal  and  of  its  climatic 
regions;  the  main  elements  of  climatic  geography. 

The  Republic  of  Portugal,  «the  Happy  Landw  of 
the  ancients,  and  the  most  westerly  portion  of  Eu- 
rope, consists,  for  political  purposes,  of  Portugal  and 
of  the  Archipelagos  of  the  Azores  and  Madeira.  The 
continental  portion  forms  an  elongated  parallelogram, 
and  measures  in  its  greatest  length  56 1  km.  ;  and  in 
its  greatest  breadth,  218;  the  total  area  being  89,106 
sq.  km.  It  occupies  less  than  one-sixth  of  the  Iberian 
Peninsula;  less  than  two-sevenths  of  the  British  Isles; 
and  less  than  one-hundredth  part  of  Europe.  It  is  boun- 
ded on  the  north  and  the  east  by  the  Spanish  Provinces 
of  Gallicra,  Leon,  Estremadura  and  Andalusia,  and  on 
the  west  and  on  the  south  by  the  Lusitanian  Sea  ;  the 
land  frontier  has  a  length  of  i,20g  km.,  and  the  ma- 
rine, 845. 
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The  land  boundary  is  formed  on  the  north,  succes- 
sively, by  the  valley  of  the  Minho,  and  the  Sierras  of 
Penegacho,  Seca  and  Pefia  Negra ;  on  the  northern 
portion  of  the  eastern  frontier  or  above  the  \  allev  of 
the  Tagus,  by  the  Sierra  de  la  Culebra,  b}'  a  portion 
of  the  Douro,  and  by  the  Sierras  of  Gata;  and  on  the 
southern  portion  or  below  the  Tagus,  b}'  the  courses  of 
the  Sever,  by  the  Guadiana  and  its  tributary  the  Chanca, 
and  by  the  Guadiana  again. 

The  marine  boundary  or  the  coast  is  generally  apeak- 
ing  moderately  high  and  rugged,  interspersed  here  and 
there  with  beautiful  sandy  shores.  The  direction  of  the 
western  coast  from  Caminha  to  Cape  St.  ^'incent  is 
gently  south-west,  intercepted  mainly  by  the  promon- 
tories of  the  Capes  of  Roca  and  of  Espichel,  and  by 
the  bays  of  Cascaes  and  of  Setubal.  The  western  coast 
presents  two  interesting  features :  its  contour  between 
Caminha  and  Espinho  has  a  gentle  south-easterly  di- 
rection, which  exposes  it  to  the  south-westerly  winds ; 
whereas  the  contours  from  Espinho  to  Cape  Carvoeiro, 
and  from  Cape  Sines  to  Cape  St.  Vincent,  have  a 
south-westerly  direction,  which  exposes  them  to  the 
north-westerly  winds.  The  southern  coast  runs,  as  a 
whole,  gently  north-eastwards,  from  Cape  St.  Vincent 
to  the  mouth  of  the  Guadiana.  It  presents  two  gentle 
curves,  the  first  of  which  runs  northwards  and  the  se- 
cond, southward  having  more  or  less  the  shape  of 
S  laid  crossways.  Where  the  coast  is  very  low,  as  at 
Aveiro,  Setubal  and  Olhao,  there  is  a  tendency  to  the 
formation  of  lagoons  and  marshes.  The  peninsulas  of 
Roca,  Espichel  and  St.  Vincent  are,  from  the  climatic 
point  of  view,  the  most  important  portions  of  the  coun- 
try along  the  coast. 
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Portugal  is  separated  from  Spain  by  natural  boun- 
daries. The  rivers  Minho,  Douro,  Tagus  and  Guadiana 
are  not  highways  or  lines  of  communication  with  the 
inland  of  Spain,  but  rather  strong  barriers  sunk  in  deep 
gorges. 

Portugal  was  divided  in  olden  days  into  8  provinces, 
and  at  present  it  is  divided  for  administrative  purposes 
into  17  districts  (Map  i),  as  follows: 

i)  Minho  consists  of  the  districts  of  Viana,  Braga 
and  Oporto; 

2)  Trai-os- Monies  or  Beyond  the  Mountains,  of  Vila 
Rial  and  Bragan9a; 

3)  Beira-Mar  or  Littoral  Beira,  of  Aveiro ; 

4)  Beira- Alt  a  or  High  Beira,  of  Vizeu  and  Coim- 
bra ; 

5)  Beiva-Baixa  or  Low  Beira,  of  Guarda  and  Cas- 
telo  Branco; 

6)  Estremadura,  of  Leiria,  Santarem  and  Lisboa ; 

7)  Alemtejo  or  Beyond  the  Tagus,  of  Portalegre, 
Evora  and  Beja;  and 

8)  Algarve,  of  Faro. 

The  provinces  have  an  interesting  history.  A  large 
number  of  them  were  formed  by  a  natural  progress  of 
political  evolution,  so  that  each  is  separated  from  its 
neighbour  by  some  distinctive  natural  boundaries. 

For  the  purposes  of  this  book  Portugal  with  the 
adjacent  islands  is  divided,  upon  the  basis  of  prevalent 
winds  (Ch.  IV.  b  and  Ch.  IX.  i-3),  into  (1  Climatic  Re- 
gions (Map  11)  namely: 

I)  The  North  Atlantic,  consisting  of  the  provinces 
of  Minho,  Beira  Mar,  Beira  Alta,  with  the  westernmost 
part  of  Traz-os-Montes  and  with  the  northernmost  part 
of  Beira  Baixa; 
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II)  The  LusiTANiAN,  corresponding  nearly  with  Es- 
tremadura  and  Beira  Baixa; 

III)  The  MhDrn.RRANEAN,  or  the  South  Atlantic, 
corresponding  nearly  with  Algarve  ; 

IV)  The  NoRLH  Continental  or  the  Ultramontane, 
with  Traz-os-Montes ; 

V)  The  South  Continental,  with  Alemtejo;  and 

VI)  The  Oceanic  or  the  Insular,  with  the  Archi- 
pelagos of  the  Azores  and  Madeira  (Map  vi). 

The  exact  limits  of  each  of  the  regions  will  be  des- 
cribed further  on,  but  for  practical  or  statistical  pur- 
poses the  N.  Atlantic  region  may  be  said  to  consist 
of  3  provinces;  the  Lusitanian,  of  2;  and  the  remaining, 
of  I  each.  The  insular  region  has  no  intimate  relations 
with  the  other  five  regions,  and  will  be  described  apart 
under  a  separate  chapter. 

The  climatic  and  the  medical  geography  consists  of 
those  factors  and  features  of  a  countr\-  which  modify 
the  climate,  and  influence  directly  or  indirectly  the 
health,  the  vital  functions,  and  the  character  and  na- 
ture of  diseases  of  the  inhabitants.  These  factors  and 
features  are  :  Latitude,  Altitude,  Soil,  Water,  Vegeta- 
tion, Habitations,  and  Atmosphere. 

There  are  several  works  devoted  to  the  geography 
of  Portugal.  Among  the  most  important  are  those  by 
Balbi  (I),  Barros  Gomes  (2),  Pery  (3),  and  Dr.  Silva 
Telles  (4).  The  work  of  Balbi  is  of  great  interest  from 
the  historical  point  of  view;  and  that  of  Barros  Gomes 
marks  a  distinct  epcjcli  in  the  scicniitic  study  of  the 
subject  in  Portugal. 
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2.    LATITUDE  AND  SEASONS. 

Portugal  lies  between  36"  58'3"  and  42°  q'o"  N.  la- 
titude, and  between  6"  i5'  and  9"  3o'  W.  long.  Grw. 
The  only  portion  of  the  Continent  which  lies  below  the 
lowest  latitude  of  Portugal  consists  of  that  portion  of 
Spain  to  the  south  of  the  Sierra  of  Algodomalles  in 
Andalusia,  and  of  the  Sierra  Nevada  in  Granada;  and 
of  that  portion  of  Greece  situated  to  the  south  of  Sparta. 
Lisbon  stands  in  about  the  same  latitude  as  Badajos 
and  Palermo ;  and  Oporto  in  the  same  as  Salamanca, 
Barcelona  and  Naples.  The  distance  between  the  highest 
parallel  of  latitude  of  Portugal  and  the  lowest  of  the 
British  Isles  is  7"  48'. 

Other  conditions  being  similar,  the  climate  of  a 
country  varies  more  according  to  the  extent  of  its  la- 
titude than  its  longitude.  Portugal  being  about  three 
times  as  long  as  broad  presents  greater  varieties  of 
climates  than  many  other  countries  of  its  size,  the 
length  of  which  is  proportionately  less  than  the 
breadth. 

If  the  world  were  homogeneous,  and  if  it  were  a 
regular  and  plain  elHpsoid,  the  natural  climate  of  a 
country  would  correspond  exactly  with  the  solar  or  the 
astronomical,  and  each  parallel  of  latitude  would  re- 
present, year  after  year,  the  same  climate.  But  such 
is  not  the  case.  Owing  to  the  irregular  distribution  of 
land  and  water,  to  the  mountains  and  valleys,  to  the 
diversity  of  soils,  and  the  amount  of  vegetation,  the 
climate  of  one  country  differs  very  considerably  from 
that  of  another  countrv  in  the  same  latitude.  The  study 
of  the  physical  geography  is,  therefore,  one  of  the  most 
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essential  conditions  to  understand  well  the  natural  or 
the  physical  climate. 

The  seasons  form  one  of  the  most  important  cosmic 
features  of  climate.  Medically  considered,  the  mean  sea- 
sonal characters  of  a  climate  are  of  much  more  im- 
portance than  the  mean  annual.  The  climates  are  des- 
cribed as  they  occur  mainly  in  winter  and  in  summer, 
the  intermediate  seasons  partaking  partly  the  characters 
of  one  or  the  other  as  the  case  may  be.  Each  medical 
season  consists  of  three  calendar  months  :  winter, 
spring,  summer,  and  autumn  commence  on  the  i^.'  of 
December,  March,  June  and  September,  respectively. 
Astronomically  considered,  all  the  four  seasons  are 
well-developed  or  best  balanced  in  the  latitude  of  43" 
degrees;  but,  actually  and  practically,  the  seasonal  cha- 
racters of  a  country  are  dependent  upon  its  geogra- 
phical and  topographical  features. 

3.    ALTITUDE   AND   CONFIGURATION    OF  THE   FIVE    CLIMATIC 

REGIONS  ;   CITIES  AND  TOWNS   WTTH   AN  ALTITUDE 

OF  UPWARDS   OF    5oO    METRES. 

The  most  important  features  of  mountains,  as  re- 
gards climate,  are  their  elevation,  direction,  and  con- 
figuration. The  mountains  have  a  double  influence 
upon  climate  :  one  due  to  mere  height,  which  renders 
the  climate  on  their  tops  similar  to  the  countries  of 
a  higher  latitude  ;  and  the  other  due  to  their  direc- 
tion and  configuration,  which  makes  them  act  as 
recipientes  of,  or  barriers  against,  the  favourable  or 
unfavourable  winds.  Given  the  same  latitude,  there  is 
a  greater  variety   of  climates   in    a   country  which  has 
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several  mountains  than  in  one  which  consists  merely 
of  plains. 

The  valleys  act  as  channels  to  the  winds  to  which 
they  are  exposed.  Their  influence  depends  not  only 
upon  their  direction  but  also  upon  their  elevation,  and 
their  width,  for  a  narrow  and  a  high  valley  has  a  dif- 
ferent climate  from  that  of  a  broad  and  a  shallow  one. 

Although  a  plateau  may  have  the  same  elevation  as 
a  mountain,  still  the  influences  of  the  two  are  quite 
different.  A  plateau  does  not  act  as  a  barrier  against 
winds,  whereas  even  a  small  hill  is  very  important  in 
this  respect. 

A  very  low  plain  has  a  tendency  to  be  marshy. 

If  a  rough  line  be  drawn  from  the  estuary  of  the 
Minho  to  the  estuary  of  the  Guadiana,  it  will  be  found 
that  the  western  triangle  consists  chiefly  of  plains 
with  spurs  of  mountains  running  from  east  to  west ; 
whereas  the  eastern  triangle  is  composed  mostly  of  pla- 
teaus and  of  high  mountains.  The  subalpine  altitudes 
are  limited  entirely  to  the  regions  to  the  north  of  the 
Tagus;  whereas  three-fourths  of  the  regions  to  its 
south  consist  of  plains.  The  mean  altitude  of  the 
northern  regions  is  about  400  m.,  and  of  the  southern 
25o,  as  compared  with  the  mean  altitude  of  700  m.  of 
Spain. 

The  low  plains,  lowlands  or  those  not  exceeding 
5o  m.  above  the  level  of  the  sea,  form  11.79  P^''  cent, 
of  the  whole  country ;  the  high  plains  or  uplands, 
50-400  m.,  form  59.67  p.  c. ;  the  low  altitudes  or  high- 
lands, 400-700  m.  form  17.01  p.  c. ;  the  moderate 
altitudes,  or  the  mountain  climatic  zone,  700-1200  m., 
form  11.02  p.  c. ;  and  the  high  or  subalpine,  and  the 
very  high  or  alpine  zone,  above  1200  m.,  formo.5i  p.  c- 
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The  high  plains  form  more  than  one-half  of  the  coun- 
try; and  the  low  plains  and  the  moderate  altitudes  are 
about  equal. 

In  Portugal  an  altitude  of  over  1.200  m.  may  be 
considered  to  be,  as  regards  vegetation,  as  alpine,  or 
the  zone  in  which  trees  cease  to  grow. 

The  only  elevation  in  the  Republic  of  Portugal  with  a 
perpetual  snowline  is  Pico  or  the  Peak,  in  the  Archi- 
pelago of  the  Azores. 

The  study  of  the  mountains  of  a  country  is  of  great 
climatic  importance,  for  they  form  the  best  lines  of 
demarcation  between  different  regions  and  subregions. 

I)  The  N.  Atlantic  Region.  This  region  is  sepa- 
rated from  the  N.  Continental  by  the  crest  of  the  Serra 
of  Marao  on  the  east,  and  by  that  of  Montemuro  on 
the  north;  and  from  the  Lusitanian  by  the  crest  of  the 
range  of  the  Serra  of  Estrela. 

The  principal  chains  or  groups  of  chains  in  this 
region,  named  after  the  principal  peaks,  are : 

1 )  Gere:{,  or  the  group  lying  to  the  north  of  the  Ta- 
mega,  comprising  .the  Serra  of  Peneda  1,41 3  m.  and  ex- 
tending down  to  Sta.  Luzia  in  Viana  do  Castclo  333  ; 
Larouco  i,3Gi,  Amarela  i,36i,  Gerez  1S61,  and  Oural 
723,  lying  between  the  Cavado  and  the  Lima  ;  and 
Alturas  1,270,  and  Cabreira  1,27(3,  extending  to  Luzim 
55c),  towards  the  coast,  and  to  the  Serra  do  Pilar  100 
m.,  in  Oporto,  towards  the  south-west.  All  these  serras 
could  be  separated  into  minor  groups.  Their  general  di- 
rection is  N.  K.  to  S.  W.  ; 

2)  Marao  or  the  chain  situated  between  the  Tamega 
and  the  Tua,  consists  of  Padrela  1,147,  Alviio  i,3io, 
which  runs  from  N.  K.  to  S.  W.  ;  and  the  crest  of 
Marao  1,41 3,  the  direction  of  which  is  due  N.  to  S. ; 
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3)  Montemuro  or  the  Mountain  Wall,  lies  between 
the  valleys  of  the  Douro  and  of  the  Vouga,  and  con- 
sists of  Marofa  974,  Sirigo  987,  Leomil  1,012,  and  the 
peak  of  Montemuro  i,382.  Its  general  direction  is  E. 
to  W.  ; 

4)  Caramiilo,  or  the  serras  between  the  Vouga  and 
the  Mondego,  consisting  of  Talhadas,  Alfosqueira,  the 
peak  of  Caramulo  1,070,  Bussaco  649,  running  down 
to  Buarcos  21 5,  and  Cape  Mondego  77,  to  the  north 
of  the  Figueira  da  Foz.  Their  general  direction  is  from 
N.  to  S.  and  from  E.  to  W.  ;  and 

5)  Estvela,  lying  between  the  Mondego  and  the  Zc- 
zere,  and  consisting  of  Guarda  1,039,  Estrela  or  Can- 
taro  Delgado  1,991,  A^or  1,340,  Lousa  1,202,  Sica  55 1, 
extending  through  the  hills  of  Albergaria  to  Lavos,  to 
the  south  of  Figueira  da  Foz.  General  direction  first 
from  N.  E.  to  S.  W.,  and  then  from  E.  to  W. 

The  valleys  in  the  province  of  Minho  are  narrow 
and  precipitous;  they  follow  the  direction  of  the  serras 
by  which  they  are  formed.  Those  of  the  rivers  Minho, 
Lima,  Cavado,  and  Ave,  and  of  the  Tamega,  an  af- 
fluent of  the  Douro,  run  from  N.  E.  to  S.  W.  The 
valley  of  the  Douro,  after  joining  its  affluent  the  Agueda, 
runs  across  the  whole  breadth  of  the  country  from  E. 
to  W.  All  the  valleys  of  the  affluent  of  the  Douro  in 
Beira  Alta  and  Beira  Mar,  such  as  those  of  the  Agueda, 
Coa,  Tavora  and  Paiva,  have  a  direction  from  S.  to 
N.  The  Vouga  has  a  course  from  E.  to  W.  And  the 
beautiful  valley  of  the  Mondego,  watered  «bv  the  tears 
of  the  charming  D.  Ignez^)  runs  from  N.  E.  to  S.  W. 
down  to  Coimbra,  and  then  from  E.  to  W.  down  to 
the  sea. 

If  a    line  be   drawn    Irom  Caminha    to  Coimbra  al- 
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most  all  the  land  lying  to  the  west  will  be  found  to 
be  composed  of  plains  below  200  m.  in  height,  much 
of  it,  especially  in  the  districts  of  Aveiro  and  Coimbra, 
being  below  5o  m.  The  most  important  plateau  in  the 
North  Atlantic  region  is  that  of  Vizeu,  which  has  a 
mean  elevation  of  430  m. 

II)  The  Lusitanian  Region  is  separated  from  the 
N.  Atlantic  by  the  crest  of  the  chain  of  Estrela,  which 
ends  on  the  coast  at  Lavos;  and  from  the  S.  Continental 
mainly  by  the  chain  of  the  serra  of  Ossa.  This  region 
includes  those  portions  of  the  districts  of  Lisbon,  Beja 
and  Algarve  lying  to  the  west  of  a  line  drawn  from 
Palmela  through  Atalaia,  Cereal  and  Espinha9o  do  Cao 
down  to  Cape  St.  Vincent. 

The  principal  serras  in  this  region  are:  (i)  Gai^- 
diinha,  lying  between  the  Zezere  and  the  Tagus ;  it 
consists  of  the  Mezas  1,200  m.,  Maravana,  Gardunha 
1,223,  and  Alvelos,  all  extending  from  N.  E.  to  S.  W. 
(2)  San  Mamede,  1,027  ^-i  ^^  ^^e  south  of  the  Tagus, 
in  Portalegre,  and  to  the  Ribeira  Grande,  an  affluent 
of  the  Sorraia.  (3)  Monte  Junto  or  the  chain  lying 
between  the  valley  of  the  Tagus,  after  the  conHuence 
of  the  Zezere,  and  the  coast,  comprising  Aire  673  m., 
Candieiros  483,  Monte  Junto  664,  down  to  Monsanto 
22<),  in  Lisbon.  Its  direction  i«  N.  E.  to  S.  W.  (4) 
Cintra,  lying  between  the  rivulet  of  Colares  and  the 
Bay  of  Cascaes,  consisting  of  the  peak  of  Cruz  Aha 
529  m.,  Monge  49(),  Peninha  493,  extending  to  Cape 
Roca  149.  Direction  E.  to  W.  And  (3)  Arrabida  si- 
tuated between  the  Bay  of  Cascaes  and  the  estuary 
of  the  l\igus  on  the  north,  and  the  Bay  of  Setubal 
and  the  estuary  of  the  Sado  in  the  south.  Its  principal 
peaks  are  Palmela  393  m.,  F'ormozinhos  499,  and  Risco 
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38o.  It  runs  from  E.  to  W.  and  ends  in  Cape  Espichel, 
1 35  m. 

The  vdllev  of  the  Zezere  has  a  direction  from  N.  E. 
to  S.  W.  The  broad  and  pleasant  valley  of  the  Tagus 
runs  from  E.  to  W.  down  to  its  confluence  of  the 
Zezere,  and  then  from  N.  E.  to  S.  W. 

The  portion  of  the  country  lying  to  the  east  of  Monte 
Junto  down,  to  the  basin  of  the  Tagus,  and  that  lying 
to  the  north-west  and  west,  down  to  the  coast,  con- 
sists of  plains  below  200  m.  high,  a  considerable  portion 
near  the  coast  and  near  the  river  being  below  5o  m. 
The  country  bordering  on  the  left  bank  of  the  Tagus 
and  a  large  portion  of  the  basin  of  the  Sorraia  are 
below  5o  m.  In  the  district  of  Portalegre  there  is  a 
plateau  with  a  mean  elevation  of  400  m.  A  conside- 
rable portion  of  the  ground  to  the  west  and  the  south 
of  the  Bay  of  Setubal  consists  of  plains  below  5o  m. 

The  valle}s  of  the  Vouga  and  of  the  Mondego  in 
the  N.  Atlantic  region,  and  the  valley  of  the  Zezere 
in  the  Lusitanian  region  run  towards  Guarda,  so  as 
to  expose  this  district  to  three  distinct  influences. 

III)  The  MiiDiTERRANEAN  REGION  lies  to  the  south  of 
the  crest  of  the  mountains  of  Algarve.  The  principal 
elevations  of  the  serras  of  Algarve  are  Monte  Figo 
411  m.,  Almirante  and  Foia  (jo3,  running  into  Espi- 
nhaco  do  Cao  253,  and  ending  in  Cape  St.  A'incent, 
56  m. 

All  the  valleys  in  Algarve,  such  as  those  of  Mon- 
chique  and  Portimiio  run  from  N.  to  S. 

The  country  near  the  coast  is  low,  below  5o  m.  ; 
that  intervening  between  this  zone  and  the  mountains 
has  a  mean  elevation  of  200  m. 

IV)  The  N.  Continentai,  Region  is  separated  from 
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the  N.  Atlantic  on  the  west  by  the  crest  of  the  chain 
of  Marao,  and  on  the  south  by  that  of  Montemuro. 

This  regions  is  dotted  with  the  elevations  of  Mon- 
tezinho  or  the  Small  Mountain  ii58  m.,  Croa  1270, 
Nogueira  1416,  Luzgii,  Bornes  1202,  and  Mogadouro 
1008.  The  elevations  represent  the  heights  above  the 
level  of  the  sea,  but  the  actual  heights  in  relation  to 
the  plateau  in  which  they  are  situated  are  below  one- 
half.  This  is  the  reason  why  one  of  the  principal  peaks 
is  termed  the  « Small  Mountain)). 

The  portion  of  the  valley  of  the  Douro  in  this  re- 
gion and  the  valleys  of  the  Sabor  and  the  Tua,  the 
general  elevation  of  which  is  between  200  to  5oo  m., 
run  from  N.  E.  to  S.  W. 

Nearly  the  whole  of  this  region  consists  of  a  plateau 
with  a  mean  elevation  of  700  to  800  m. 

V)  The  S.  Continental  Region  consists  almost  en- 
tirely of  a  large  portion  of  Alemtejo,  and  comprises 
all  the  portions  not  included  in  the  Lusitanian  and  the 
Mediterranean  regions. 

The  principal  mountains  are  those  of  Ossa  65o  m., 
Monfurado  400,  which  separate  the  basin  of  the  Sorraia 
from  that  of  the  Guadiana  towards  the  east,  and  from 
that  of  the  Sado  towards  the  west.  Their  direction  is 
from  E.  to  W.  Atalaia  325  m.  and  Cereal  344  m.,  form 
a  range  of  hills  running  along  the  coast  from  N.  to  S., 
from  the  Grandola  to  the  Mira. 

The  valley  of  the  Sado  runs  from  S.  to  N.  down 
to  Alcacer  do  Sal,  and  then  from  S.  E.  to  N.  W;  that 
of  the  Mira  also  runs  from  S.  E.  to  N.  W.  The  valley 
of  the  Guadiana  has  a  direction  from  S.  to  N.,  whereas 
all  its  small  afHuents  rising  in  the  serras  of  Algarve 
run  from  \'\.  to  \\'. 
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This  region  has  not  a  distinct  Hne  of  demarcation 
separating  it  from  the  basin  of  the  Sorraia.  It  consists 
of  plains  and  low  plains.  The  country  bordering  on 
the  Sado  and  the  Guadiana  is  below  5o  m.  in  elevation. 
A  large  portion  of  the  region  to  the  east  of  the  basin 
of  the  Sado,  and  to  the  north  of  the  mountains  of  Al- 
garve  has  as  elevation  between  200  to  3oo  m.,  whereas 
all  the  remaining  portion  is  between  5o  to  200  m.  The 
famous  plains  of  Ourique  have  an  elevation  of  a  little 
over  200  m.  This  region  may  be  compared  to  a  flatt- 
ened saddle,  the  front  being  formed  by  the  mountains 
of  Algarve,  the  rear  by  those  of  Ossa,  and  the  ridge 
by  the  plateaus  of  Ourique,  Castro  Verde,  Beja  and 
Cuba;  by  the  Serra  of  Portel ;  and  by  the  plateau  of 
Evora,  which  all  separate  the  sides  of  the  saddle  or 
the  declivities  towards  the  sea  on  the  west,  and  towards 
the  Guadiana  on  the  east. 

The  highest  peak  in  the  five  regions  of  Portugal,  the 
Cantaro  Delgado  of  the  Serra  of  Estrela,  attains  an 
elevation  of  1991  m.  There  is  no  mountain  in  these 
regions  with  a  perpetual  snow-line.  In  the  Pyrenees, 
lat.  42"  43',  the  limit  of  the  perpetual  snow  line  is 
2727  m;  and  in  the  Sierra  Nevada,  lat,  37"  10',  the 
perpetual  snow-line  is  at  3410  m.  Considering  that  the 
Serra  of  Estrela  is  about  midway  between  the  lati- 
tudes of  the  Pyrenees  and  of  the  Sierra  Nevada,  a 
perpetual  snowline  in  the  Portuguese  serra  would  re- 
quire an  elevation  of  about  2400  m.  The  highest  peak 
in  Spain  is  Mulaihacen,  in  the  Sierra  Nevada,  3554  m; 
and  the  highest  in  the  British  Isles  are  Ben  Nevis, 
1343  m.,  in  Scotland;  Snowden,  1094  m.,  in  England; 
and  Corntual,  1037  m.,  in  Ireland.  Both  in  Portugal 
and  in  Great  Britain,  the  mountains   are   found  in  the 
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north,  the  country  in  the  south  being  more  or  less 
Hat. 

The  highest  agglomeration  of  houses  occurs  at  an 
elevation  of  i.i3o  m;  and  the  highest  elevation  attained 
by  the  pine  forests  is  700  m. 

The  configuration  of  the  five  climatic  regions  may 
be  summed  up  as  follows. 

The  N.  Atlantic  has  a  general  acclivity  from  S.  W. 
to  N.  E.  ;  the  ascent  commencing  very  near  the  coast 
in  Minho,  and  not  far  from  it  below  the  Douro.  This 
configuration  exposes  it  to  the  S.  W.  and  the  .  W. 
winds.  In  Minho  the  acclivity  is  intercepted  mainly  by 
the  chain  of  Marao,  whereas  in  Beira  Alta  it  proceeds 
gently  right  up  to  the  frontier. 

The  Lusitanian  region  has  also  an  acclivity  from 
S.  W.  to  N.  E.  or  to  the  E.,  but  in  this  case  the  as- 
cent commences  at  about  the  centre  of  the  region,  and 
from  the  northern  border  of  the  Tagus,  and  of  the 
Ribeira  Grande,  thus  exposing  the  whole  region,  but 
especially  the  elevations,  to  the  S.  W.,  and  also  a  large 
portion  to  the  W.,  winds.  Near  the  coast  the  serras  of 
Cinira  and  of  Arrabida,  which  run  froni  W.  to  ¥..  act 
as  barriers  to  the  N.  or  the  S.  winds  as  the  case 
may  be. 

The  Mediterranean  region  has  an  acclivity  from  S. 
to  N.,  commencing  not  far  from  the  sea,  which  ex- 
poses it  to  the  S.  winds  and  shelters  it  from  the  N. 
winds. 

The  N.  Continental  has  the  shape  of  a  saucer,  with 
a  gentle  slope  from  N.  E.  to  S.  W.  The  Serra  of 
Montemuro  shuts  it  in  from  the  S.  W  winds. 

The  S.  Continental  being  low  allows  the  S.  W, 
\\ind  to  blow  o\cr    il  ;   llic  acclivitx   Ironi  the   basin  of 
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the  Guadiana  exposes  it  to  the  E.  winds ;  and  that 
from  the  coast  exposes  it  to  winds  and  sea  breezes 
from  the  W.,  the  free  perflation  in  this  latter  case 
being  intercepted  by  the  serra  of  Cereal. 

Among  the  cities  and  tojvns  with  an  elevation  of  more 
than  5oo  m.  are:  Guarda  1089,  Montalegre  96G,  Tran- 
coso  891,  Monsanto  ySS,  Meda  736,  Bragan9a  684, 
Pinhal  65o,  San  Joao  da  Pesqueira  GSy,  Ahjo  601, 
Penamacor  674,  Vila  Flor  563,  Vizeu  540,  and  Oleiros 
517  (Map  1).  The  figures  represent  the  steeple  of  a 
church  or  some  such  similar  landmark. 

4.  Soil  :  composhion,  permeability, 
colour,  and  emanations. 

The  characters  of  the  soil  have  comparatively  spea- 
king, a  very  limited  influence  upon  the  climate  of  a 
country.  Those  of  some  importance  are:  its  compo- 
sition, permeability,  colour,  and  emanations. 

The  surface  of  Portugal  is  composed  of  rocks  or  soils 
of  various  kinds.  If  a  line  be  drawn  from  the  estuary 
of  the  Minho  to  the  estuary  of  the  Guadiana,  the  eastern 
triangle  will  be  found  to  be  composed  almost  en- 
tirely of  primary  formations,  and  the  western  triangle 
mainly  of  secondary  and  tertiary  formations,  with  a 
large  patch  of  the  primary  below  the  latitude  of  38". 
It  has  been  calculated  that  7/10^'.'  of  the  territory  is  com- 
posed of  the  primary  or  the  paleozoic,  i/io'l'  of  the  se- 
condary or  the  mesozoic,  and  2/10".'  of  the  tertiary  and 
quarternary  or  cenozoic. 

Geologically  considered,  the  high  Portuguese  moun- 
tains and  plateaus  belong  to  what  is  termed  the  Mezeta 
of  the  Iberian  Peninsula,  which  has  a  triangular  form. 
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with  its  base  to  a  large  extent  in  Portugal  and  its 
summit  towards  the  Cape  Nao,  in  Valencia.  The  base 
of  the  tringle  presents  in  its  general  aspect  a  gradual 
descent  towards  the  south-west,  thus  exposing  its  sur- 
face to  the  influence  of  the  sea-winds. 

The  primary  formations  consist  chiefly  of  granite, 
schist  and  the  inferior  carbonic  system :  the  first  is 
limited  mainly  to  the  high  mountains  in  the  Beiras, 
the  second  to  Traz-os-Montes  and  to  the  Alemtejo,  and 
the  third  to  nearly  the  whole  of  the  territory  below  the 
latitude  of  38'^.  The  secondary  formations,  consisting  of 
the  infralias,  the  Jurassic  and  the  cretaceous  systems, 
are  limited  to  the  high  elevations  in  the  littoral  Beira, 
and  to  the  northern  Extremadura.  And  the  tertiary  and 
quarternary  formations  occupy  the  low  pains  along 
the  littoral  and  those  bordering  on  the  Tagus  and  the 
Sado. 

In  general  terms  it  may  be  said  that  the  N.  Atlantic 
region  consists  of  granite  and  schist,  a  considerable 
portion  of  Coimbra  being  secondary  and  tertiary,  and 
a  considerable  portion  of  Aveiro  being  tertiary.  In  the 
Lusitanian  region,  Leiria,  Lisbon  and  Santarem  con- 
sist of  the  secondary  and  tertiary ;  Castelo  Branco 
consists  of  schist  and  granite;  and  Portalegre  of  schist 
in  the  highlands  and  tertiary  in  the  lowlands.  In  the 
Mediterranean  region  the  principal  soil  consists  of 
schist,  the  tertiary  lying  along  the  coast.  The  N.  Con- 
tinental is  composed  of  schist  and  granite,  and  the  S. 
Continental  of  schist  and  tertiary.  The  nature  of  the 
soil  determines  the  amount  and  the  quality  of  the  dust 
in  the  air. 

As  a  rule,  the  soils  formed  by  the  primary  formations 
are    much  more  permeable   than   the    tertiary  or  the 
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quarternary,  whereas  the  secondary  occupy  an  inter- 
mediate place.  A  great  deal  depends,  however,  upon 
the  inclination  and  position  of  the  various  strata.  The 
permeability  of  the  soil  determines  the  height  of  the 
subsoil  water ;  and  the  quality  of  the  subsoil  deter- 
mines the  composition  of  the  drinking  and  of  the  mi- 
neral waters. 

The  colour  of  the  soil  and  the  polish  of  the  rociis 
influence  to  a  certain  extent  the  radiation  of  heat  and 
of  light.  The  colour  of  the  soil  of  the  zone  bordering 
on  the  sea  is  lighter  than  that  of  the  mountains  situated 
inland.  One  of  the  largest  patches  with  a  white  soil 
lies  between  the  estuary  of  the  Mondego  and  the  Ria 
of  Aveiro.  The  mountains  bordering  on  the  valley  of 
the  Douro  have  generally  speaking  a  darker  tint  than 
that  of  the  other  mountains. 

A  soil  may  give  rise  to  emanations  of  volcanic  origin, 
or  of  radio-active  substances. 

A  good  general  view 'of  the  geology  of  the  country 
may  be  obtained  from  the  large  geological  map  by 
Delgado  and  Choffat  (i).  The  latter  has  also  written 
the  best  summary  of  the  geology  of  Portugal  as  a 
whole  (2).  Among  English  writers  Sharpe  may  be 
quoted  (3). 

5.  Water:  the  lusitanian  sea,  the  gulf  stream, 
rivers,  lakes,  and  marshes. 

The  climate  of  Portugal  is  immensely  influenced  by 
the  Sea,  and  by  the  Gulf  Stream  ;  to  a  certain  extent 
by  its  large  rivers  ;  and  hardly  or  not  at  all  by  its  in- 
significant lakes.  There  are  marshy  lands  in  two  or 
three  districts. 
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The  Lusitanian  Sea,  or  that  portion  of  the  Atlantic 
Ocean  which  Hes  between  the  west  coast  of  Portugal 
and  a  line  drawn  through  the  Azores  to  Madeira,  is 
subject,  like  all  other  oceans,  to  three  general  currents 
or  movements :  the  vertical,  the  horizontal,  and  the 
tides  and  waves.  The  vertical  movement  renders  the 
temperature  of  the  surface  of  the  ocean,  as  far  as  pos- 
sible, uniform.  There  are  two  horizontal  currents :  the 
superficial  which  proceeds  from  the  equator  towards 
the  poles ;  and  the  other  deep,  which  travels  in  the 
contrary  direction.  Besides  these  there  is,  at  a  depth  of 
looo  m.  along  the  coast,  a  countercurrent  from  the 
Mediterranean  Sea,  the  temperature  of  which,  according 
to  Woeikof,  is  over  lo"  C.  (i).  Portugal  is  the  first 
countr}^  in  Europe  to  be  influenced  by  the  Atlantic 
Ocean  and  the  equatorial  current.  The  rise  and  the 
fall  of  tide,  and  the  height  and  the  movement  of  the 
waves,  influence  to  some  extent  the  climate  on  the 
coast.  The  mean  rise  of  the  tide  at  Cascaes,  off  Lisbon, 
is  i'"Gi,  the  spring  tide  rises  to  3'"62,  and  the  neap 
tide  falls  to  o'^SS.  In  the  northernmost  portion  of  the 
coast  the  maximum  rises  to  3"'70,  and  the  minimum 
falls  to  o"'8o;  and  in  the  southernmost  portion  the  res- 
pective numbers  are  3"'4o  and  o"'(So.  The  Hood  tide 
comes  from  the  north-west  along  the  western  coast, 
and  from  the  south-west  along  the  southern ;  the  ebb 
tide  takes  the  south-westerly  direction. 

The  Lusitanian  branch  of  the  Gulf  Stream,  (Maps  iii 
and  IV),  or  that  portion  which  runs  along  the  coast  of 
Portugal  forms  a  very  important  factor  of  the  Portu- 
guese climate.  Its  influence  is  such  that  while  the 
annual  mean  temperature  of  Lisbon  is  i  ?"('>,  that  of 
Virginia    in   the    United   States,   situated   in   the    same 
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latitude,  is  only  i3°3.  The  direction  and  the  velocity 
of  the  current  depend  upon  the  direction  and  the  velo- 
city of  the  winds.  In  summer  the  Lusitanian  branch 
sweeps  the  whole  coast  from  north  to  south ;  in  winter 
the  same  flows  southward  from  the  lat.  of  40*^,  and 
influences  the  Lusitanian  region,  whereas  the  N.  Atlantic 
region  is  under  the  influence  of  the  Bay  of  Biscay 
branch,  or  that  branch  which  bathes  the  southern  coast 
of  Ireland.  The  mean  velocity  of  the  whole  Gulf 
Stream  has  been  calculated  at  7  km.  in  24  hours,  and 
that  of  the  Lusitanian  branch  at  8.5  km.  A  strong  change 
in  the  direction  of  wind  gives  rise  sometimes  to  an 
inverted  current.  Taken  as  a  whole,  the  Lusitanian 
Sea  has  more  currents  than  any  other  sea  in  Europe ; 
which  explains  the  quantity  and  the  variety  of  fishes  to 
be  found  in  it. 

Compared  with  the  Lusitanian  Sea,  the  Mediterranean 
Sea  has  no  superficial  equatorial  current ;  no  Gulf 
Stream,  except  a  small  branch  which  enters  the  Straits 
of  Gibraltar;  and  no  tides  to  speak  of;  but  its  naviga- 
tion is  more  risky. 

The  principal  rivers  are:  Minho,  Lima,  Cavado,  Ave, 
Douro,  Vouga,  Mondego,  Tagus,  Sado,  Mira  and  Gua- 
diana.  The  largest,  or  the  most  important  river  taking 
its  origin  in  Portugal  is  the  Mondego,  or  «the  River  of 
the  Muses)).  The  superficial  area  occupied  by  the  beds 
of  rivers  and  rivulets  is  913  sq.  km.  or  nearly  1/200".' 
part  of  the  total  surface.  The  surface  of  water  exposed 
to  evaporation  in  summer  is  probably  about  3oo  sq. 
km.  The  most  noticeable  features  of  all  the  rivers  is 
the  large  expanse  of  the  Tagus,  known  as  the  Mar  de 
Palha  or  «The  Grass  Sea»,  12  km.  broad,  just  above 
the  Caes  do  Sodrc.     The  estuary  of  the  Tagus  is  3o 
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km.  long,  and  1 1  broad ;  and  the  Foz  is  7  km.  long, 
3  broad,  and  about  3o  deep.  The  spring  tide  is  felt 
up  to  a  little  beyond  Santarem.  The  Vouga  and  the 
Sado  form  large  lagoons  near  their  mouths,  those  of 
the  former  have  been  compared  to  those  of  Venice,  so 
that  Aveiro  is  sometimes  termed  the  Venice  of  Portugal. 
With  the  exception  of  a  large  portion  of  the  S.  Conti- 
nental region,  and  of  some  portions  of  the  N.  Conti- 
nental, the  whole  country  is  well-watered  by  its  rivers, 
the  district  of  Minho  being  exceptionally  favoured  in 
this  respect. 

A  cursory  examination  of  the  map  of  rivers  shows 
that  the  boundaries  of  their  basins  correspond  nearly 
with  boundaries  of  the  climatic  regions  and  subregions. 
:  With  the  exception  of  the  Guadiana  all  the  rivers 
flow  westwards.  In  Spain  the  principal  rivers  flow 
southwards ;  and  in  England  eastwards.  All  these 
show  the  respective  declivities  of  the  three  countries. 

The  lakes  are  small  and  uninteresting ;  they  are  Fa- 
rinhoes,  Escura,  Carvoeiro,  Obidos,  Albufeira  and 
Paraiso.  Their  influence  upon  the  climate  is  insigni- 
licant. 

Along  the  coast  the  rocks  act  as  strong  barriers 
against  the  penetration  of  the  sea-waler  inland,  but 
where  the  coast  is  low  and  sandy,  as  at  Aveiro  and 
Setubal,  there  is  a  tendency  to  the  formation  of  lagoons 
and  marshes.  The  overflowing  of  the  Tagus  in  the 
central  Estremadura  gives  rise  to  marshes.  There  are 
also  some  patches  of  marshy  land  on  the  southern  coast. 
(Cf.  Ch.  XI.  3).  From  the  sanitary  point  of  view,  a 
uniformly  high-ground  water  is  far  preferable  to  one 
that  is  fluctuating.  The  \\aier  absorbing  power  of 
soils  varies  \xMy  considerably  :    turf  absorbs  twice  its 
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own  weight,  whereas   sand  absorbs  only  one-third  of 
its  weight. 

6.    VEGETATION. 

The  vegetation  may  be  considered  as  a  factor  of 
landscape,  as  a  modifier  of  climate,  and  as  an  index  to 
the  nature  (Ch.  viii)  of  a  climate. 

Portugal,  ((the  garden  planted  on  the  western  coast 
of  Europe)),  presents  some  charming  sceneries.  In  the 
whole  of  Europe,  says  the  French  geographer  St.  Mar- 
tin, ((no  portions  of  any  country  are  more  favoured  b}' 
nature  for  the  charm  of  their  situation  and  for  their 
marvellous  coolness  and  fertility,  than  the  basin  of  the 
Douro,  the  borders  of  the  river  Tamega,  and  the  pleas- 
ant borders  of  the  Tagus»  (i).  Sr.  A.  Arroyo  has  des- 
cribed minutely  the  scenery  of  each  province  (2). 

The  vegetation  of  a  region  has  no  influence  upon  che 
general  cosmic  forces  of  nature,  but  it  modities  consi- 
derably the  local  climates.  The  greater  its  amount, 
the  greater  is  its  influence.  In  civilised  and  well  popu- 
lated countries  it  is  not  easy  to  meet  with  large  tracts 
of  spontaneous  vegetation,  for  man  removes  what  is 
not  useful  and  substitutes,  or  sometimes  forgets  to 
substitute,  what  is  useful.  Out  of  the  total  area  of 
89,io()  sq.  km.  the  cultivated  portion  of  Portugal  amounts 
to  5o,()84,  out  of  which  about  8  p.  c.  are  forests;  i() 
p.  c.  are  occupied  by  planted  trees;  7  by  vines;  6  by 
leguminous  plants,  potatoes,  and  garden  produce  ;  23 
by  cereals ;  and  40  by  prairies  and  pastures.  The 
planted  trees  with  forests  form  about  1/4  *'.'  of  the  culti- 
vated area.  The  forests  belonging  to  the  State  cover 
an  area  of  U)i  sq.  km.,  and  consist  chiefly  of  pines. 
The  most  important  trees  from  the  sanitary  point  of 
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view  are  the  pines,  which  occupy  an  area  of  about 
4,ooo  sq.  km.  The  pine  woods  extend  chiefly  from 
S.  Martinho  do  Porto  to  Figueira  da  Foz,  and  thence 
to  Pampilhosa,  and  from  Pampilhosa  northwards  to 
Valenca.  Some  phintations  are  to  be  seen  in  Lisbon, 
Santarem  and  some  other  districts.  The  pine  forest 
of  Leiria  occupies  an  area  of  140  sq.  km.  ;  it  was 
commenced  by  Sancho  I.  and  developed  by  D.  Deniz 
in  the  xiv  century.  The  forest  of  Camaride,  beyond 
Moledo,  is  also  due  to  D.  Deniz.  It  is  a  great  loss 
that  many  other  parts  of  the  country  have  not  been 
planted  in  the  same  way.  The  cistuses,  which  emit  an 
agreeable  fragrance  on  a  hot  day,  are  widely  distribu- 
ted. There  are  important  plantations  of  the  Australian 
gum-trees  in  some  of  the  regions. 

The  intensity  of  vegetation  depends  upon  the  amount 
and  distribution  of  the  rainfall  (Map  v)  and  upon  the 
richness  of  the  soil.  The  vegetation  is  luxuriant  in  the 
N.  Atlantic  region,  especially  in  Minho ;  it  is  abundant 
in  the  Lusitanian  and  the  Mediterranean  regions  ;  and 
it  is  sparse  in  the  N.  and  the  S.  Continental  regions. 

The  vegetation  in  the  provinces  of  Spain  bordering 
on  the  western  frontier  is  sparse  and  much  less  varied. 

7.    HAIHTATIONS. 

A  large  accumulation  of  houses,  as  in  large  cities 
and  towns,  has  some  influence  in  modifying  the  climate 
of  the  place.  The  climate  may  be  all  that  is  desirable, 
but  the  disposition  of  a  particular  street,  or  the  exposure 
of  a  particular  house,  may  be  faulty.  In  all  countries  in 
southern  Europe  there  is  a  general  tendency  to  sacrifice 
comfort  to  external  appearances. 
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Instinct  and  experience  have  led  the  people  to  estab- 
lish most  of  the  cities  towns  and  villages  on  the  right 
banks  of  rivers  along  the  coast,  and  on  acclivities  with 
a  southern  aspect,  in  the  interior.  A  fact  well  worthy 
of  note  is  that  both  Evora  and  Beja  are  situated  nearly 
on  the  wridgC))  of  the  S.  Continental  region. 

The  number  of  houses  in  each  town  may  be  judged 
more  or  less  by  the  number  of  inhabitants.  Lisbon  has 
a  population  of  435, 36o  or  4,964  per  sq.  km.,  and 
Oporto  194,010  or  5.0 1 3  per  sq.  km.  There  are  7 
cities  with  a  population  of  upwards  of  1 5, 000  inhabitants: 
Setubal  3o,3Go,  Braga  24,r)5o,  Coimbra  2o,58o,  Louie 
19,690,  Evora  17,910,  Covilha  15,750,  and  Vila  Nova 
de  Gaia,  i6,5oo.  The  number  of  places  with  a  popula- 
between  i5oo  and  5ooo  is  abont  90. 

8.    ATMOSPHERE. 

If  the  organised  life  be  excluded,  the  earth  consists 
of  three  «spheres)):  the  lithosphere  or  land,  the  hydro- 
sphere or  water,  and  the  atmosphere  or  the  air.  The 
atmosphere  forms  an  invisible  ocean  around  the  earth. 
Its  composition  forms  such  an  important  element  in  the 
climate  of  a  place  that  it  deserves  a  chapter  to  itself 
(Ch.  III). 

9.  CLASSIFICATION   OF  CLLMATFS    BASED   UPON   GEOGRAPHICAL 

features;  THE  NUMBER  OF  METEOROLOGICAL 

STATIONS    IN   EACH  CLIMATIC  REGION. 

Taking  latitude  as  the  basis,  each  hemisphere  is  di- 
vided into  5  belts  :  torrid,  tropical,  temperate,  cold  and 
polar.  The  temperate  hes  between  35"  and  55",  and  is 
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divided  into  2  subbelts,  the  warm  temperate  betv^^een 
35-  to  45",  and  the  cold  temperate  between  55"  to  4;)". 
According  to  this  division  Portugal,  which  lies  between 
37°  and  42°,  belongs  to  the  warm  temperate  subbelt. 
This  is  no  doubt  true  from  the  astronomical  point  of 
view,  but  as  a  matter  of  fact,  it  will  be  seen  further 
on,  only  3/5^'.^^  of  the  country  lie  in  the  warm  tem- 
perate subbelt,  and  the  remaining  2/5^'^  in  the  cold 
temperate. 

Dr.  Supan  divides  each  hemisphere  into  5  Climatic 
Provinces,  and  places  the  whole  of  Portugal  in  his 
Mediterranean  Province  ( i ).  It  will  be  seen  in  the  course 
of  the  following  chapters  that  it  would  have  been  more 
accurate  to  place  the  N.  Atlantic  and  the  N.  Continental 
regions  of  Portugal  in  his  West  European  Province,  or 
to  draw  a  line  of  division  of  the  Mediterranean  and  the 
West  European  Provinces,  so  far  as  Portugal  is  con- 
cerned, through  the  crest  of  the  Serra  of  Estrela  instead 
of  drawing  it,  as  Supan  has  done,  through  the  valley 
of  the  Minho. 

As  regards  altitudes^  climates  are  divided  into  those 
of  mountains  and  of  plains.  Climates  of  low  altitudes 
have  an  elevation  of  400  to  700  m.  ;  of  moderate 
altitude  from  '700  to  1200  m.  ;  and  of  high  altitude  from 
1200  to  I'Soo  m.  ;  and  of  very  high  altitudes  from  1800 
to  2000  m.  In  Portugal  a  station  of  high  altitude  requires 
an  elevation  of  1400  to  1800  m. 

The  only  characteristic  climate  with  reference  to  soil 
is  the  volcanic.  The  soil  inHuences  the  humidity,  the 
temperature  and  the  amount  of  light.  Hereafter  some 
regions  may  have  to  be  classilied  according  to  the 
amount  of  the  emanations  of  radioacti\e  substances. 

With  reference  to  the  relative  position  of  land  and 
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water,  climates  are  said  to  be  oceanic,  insular,  marine 
and  continental. 

As  regards  vegetation,  climates  ma}^  be  described  as 
those  of  forest  or  of  desert,  with  several  gradations 
between  the  two. 

And  as  regards  habitations,  a  climate  may  be  urban, 
suburban  or  rural. 

A  detailed  description  of  all  these  climates  will  be 
given  further  on  (Ch.  ix). 

Based  upon  configuration,  climate,  vegetation  and 
population.  Prof.  Herbertson  divides  the  world  into  G 
major  geographical  regions,  each  consisting  of  from 
I  to  5  t3^pes(2i.  He  places  the  whole  of  Portugal  in  his 
3rd  region :  the  warm  temperate,  or  the  western  mar- 
gin of  Europe,  with  winter  rains  (Mediterranean  type). 
This  is  also,  like  Supan's  classification,  not  quite  accurate. 
Portugal  belongs  partly  to  the  warm  temperate  and 
partly  to  the  cold  temperate  types. 

A  table  on  the  next  page  shows  the  latitude,  longi- 
tude, altitude,  and  the  approximate  distance  from  the 
sea  of  the  i5  meteorological  stations  (Map  ii)  grouped 
in  order  of  their  latitude  from  north  to  south  in  each 
climatic  region. 

As  regards  latitude,  Montalegre  stands  the  highest 
and  Faro  the  lowest;  as  regards  altitude,  Estrela  is  first 
or  the  highest,  and  Lagos  is  last  or  the  lowest ;  and 
with  reference  to  the  sea,  Lagos  stands  the  nearest  and 
Moncorvo  the  furthest.  Guarda  may  be  said  to  belong 
to  the  2".^  as  well  as  the  r''  region.  Of  the  4  stations 
not  included  in  the  list,  Gerez  stands  in  the  i  *.',  Tancos 
and  Agendas  Novas  in  the  2"^,  and  Sagres  in  the  3'"'?, 
regions. 

Oporto,  Lisbon  and  Lagos,  which  are  about  equidis- 
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tant,  represent  the  climate  near  the  sea  of  the  N. 
Atlantic,  Lusitanian  and  Mediterranean  regions ;  and 
Moncorvo  and  Beja  of  the  N.  and  the  S.  Continental 
regions,  respectively.  It  has  to  be  stated,  however,  that 
Moncorvo,  which  is  situated  in  a  hollow,  does  not 
represent  accurately  the  climate  of  the  N.  Continental 
region,  but  there  is  no  other  station  in  that  region. 

TABLE 


I)  N.  Atlantic 
Montalegre 

Oporto 

Coimbra 


II)  Lusitanian 
Guarda.. 
Estrela. . 
San  Fiel. 
Cintra .. . 
Lisbon  . . 


Ill)  Mediterranean 
Lagos 


Faro 

IV)  N.  Continental 
Moncorvo  . .    . 


V) 


S.  Continental 
Campo  Maior. 
Vila  Fernando. 

Evora 

Beja 


Lat. 


410.49' 
410.9' 
40". 12' 


40". 32' 
40°.  25' 
40".  22' 

380.47' 

38". 43' 


370.6' 
3r)0.57' 


390.2' 
330. 58' 
380.35' 
380.1' 


Long. 
W.  Grv 


70.45 

8».34 
80.25 


7».i4 

70.33 
70.31 
90.50 


80.38' 
70.54' 


G" . 59' 
70.13' 
7'. 32' 
70.55' 


100 
140 


i,o39 

1,386 

5 16 

205 

95 


4.5 


288 

375 

3i5 
284 


Dist.  from 

the  sea 

km. 


90.0 
5.0 

38.5 


120.0 

102.0 
126,0 

1 0.0 

12.0 


00.6 
0.5 


160.0 
148.0 
120.0 

75.0 
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Coimbra  is  the  t3'pe  of  a  climate  away  from  the 
h'ttoral;  and  Campo  Maior  represents  the  type  of  the 
extreme  Portuguese  continental  climate.  Estrela  (Poio 
Negro)  represents  the  best  climate  of  altitude,  but  it 
has  at  present  not  much  practical  importance.  The  cli- 
mate of  Cintra  is  much  under  the  influence  of  vegetation 
or  of  woods.  Guarda  and  Montalegre  are  similar  to 
Estrela;  Faro  resembles  Lagos  very  closely;  Evora 
and  Beja  are  more  or  less  alike ;  and  Vila  Fernando 
resembles  Campo  Maior.  San  Fiel  may  be  said  to 
approach  Vila  Fernando.  The  post  at  San  Fiel  has  now 
been  transferred  to  Gastelo  Branco. 

The  latitude,  longitude  and  altitude  of  the  following 
4  meteorological  stations  in  Spain  are  of  special  interest 
in  the  study  of  the  Portuguese  climate. 

Guardia:lat.4i°.53';long.  W.Madrid, 2o". 28';  alt. 8m. 

Salamanca:  40°. 58';  7". 55;  and  811  m.,  respectively. 

Madrid:  40°. 24';  o".o;  and  655  m. 

Badajoz:  38°. 5i;  i3".i6;  and  193  m. 

10.  DOES  PORTUGAL  FORM  A  GEOGRAPHICAL  UNIT? 

The  answer  to  this  question  depends  upon  whether  the 
country  is  viewed  more  from  the  geological  or  more  from 
the  topographical,  or  climatic,  or  medical  standpoint. 
From  the  geological  point  of  view,  Portugal  is  not  a 
geographical  unit ;  but  from  the  topographical  or  from 
the  general  surface  relief  it  is  decidedly  a  distinct  unit. 
Kohl  considers  the  country  to  be  quite  distinct  from 
Spain,  and  styles  it  the  «Netherland  of  the  Iberian 
Peninsulas  (i);  and  Fischer,  who  has  framed  a  map 
showing  the  configuration  of  the  Iberian  Peninsula  (2), 
considers   it   also  the  most  distinctive  portion  of  all 
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the  regions  bordering  upon  the  sea,  and  compares  it 
likewise  with  Holland.  It  would  be  more  accurate  to 
style  Portugal  the  Westei'n  Inclined  Plane  of  the  Iberian 
Peninsula,  for  it  is  the  exposure  of  the  large  portion  of 
its  surface  to  the  oceanic  winds  on  the  western  side 
that  gives  it  its  distinctive  climate. 

II.   INFLUENCE   OF  THE   GEOGRAPHICAL  FEATURES 
UPON  CLIMATE   AND  UPON  MAN. 

The  influence  of  the  geographical  features  of  Portugal 
upon  the  climate  will  be  described  in  special  sections 
devoted  to  the  subject  in  the  following  six  chapters. 

A  man  is  a  creature  of  his  physical  and  social  envi- 
ronments. The  nature  and  extent  of  the  country  ;  the 
fastnesses  of  the  mountains  ;  the  richness  or  the  poverty 
of  the  soil;  the  proximity  and  the  expanse  of  the  sea  ; 
and  the  forests  and  general  scenery  of  the  country, 
impress  upon  him  certain  psychical  and  physical  traits  of 
character,  which,  combined  with  the  climate,  tend  to 
modify  his  constitution  and  character  ( Ch.  x) ;  to  give  rise, 
under  unfavourable  circumstances,  to  disease  (Ch.  xi) ; 
and,  under  favourable  conditions,  to  cure  them  (Ch.  xii). 

People  residing  on  mountains  become,  owing  to  en- 
forced exercices,  more  hardy.  They  identify  themsehes 
with  their  grand  surroundings,  and  feel  homesick  \\hen 
they  are  transferred  to  the  plains.  A  similar  but  milder 
inHuence  is  exercised  upon  the  people  residing  on  the 
coast.  As  a  general  rule,  it  may  be  laid  down  that  a 
country  which  presents  the  greatest  variety  of  physical 
features  impresses  upon  its  inhabitants  a  greater  variety 
i)f  mental  characteristics  ;  and  in  some  way  tends  to 
increase  the  sentiment  of  personal  importance. 
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The  geographical  features  of  a  country,  combined 
with  the  cHmate,  also  determine  the  nature  and  amount 
of  the  vegetable  food  it  is  capable  of  supplying,  and 
the  number  and  quality  of  the  domestic  animals  it  is 
capable  of  supporting.  And  it  is  upon  the  nutritive 
value  of  food  that  depends,  all  other  conditions  being 
the  same,  the  strength,  the  vigour  and  even  some  of 
the  diseases  of  the  inhabitants.  The  Portuguese  soil 
combined  with  the  climate  produces  some  of  the  best 
qualities  of  fruits  and  of  wines. 

Between  Portugal  and  Spain  there  is  not  only  a  geo- 
graphical but  also  a  political  and  an  intellectual  barrier. 
The  open  door  of  Portugal  is  the  Atlantic  Ocean;  that 
of  Spain  is  the  Mediterranean  Sea.  Gallicia  forms  a 
part  of  the  Western  Inclined  Plane  of  the  Iberian 
Peninsula. 
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CHAPTER  III. 
THE  ATMOSPHERE. 

The  air  helps  to  produce  activity  of  mind 
and  movement  of  body. 

Hippocrates,  On  the  Sacred  Disease. 

§7- 

I.    IMPORTANCE  OF  AIR. 

The  air  is  the  breath  of  Hfe,  aer  pabulum  vitae ;  it  is 
so  essential  to  hfe  that  Dumas  has  defined  all  organised 
beings  as  nothing  but  ((condensed  air». 

The  earth  is  surrounded  by  an  ocean  of  atmosphere 
which  rises  to  a  height  of  about  211  km.,  being 
somewhat  lower  at  the  equator  than  at  the  poles.  It  is 
in  the  air  that  all  the  climatic  factors,  such  as  wind, 
humidity,  temperature,  and  sunshine  have  their  play, 
and  it  is  through  the  air  that  they  are  conveyed  to  man. 
All  other  circumstances  being  equal,  the  health  of 
man  depends  upon  the  purity  of  air.  He  consumes 
10,000  litres  in  24  hours,  or  more  than  400  per  hour. 
The  intiuence  of  bad  air  was  clearly  recognised  by 
Hippocrates,  who  remarks:  ((When  the  air  is  infected 
with  miasms  which  are  injurious  to  human  nature,  men 
are  ill,  but  when  it  is  injurious  to  other  animals,  it  is 
they  that  suffer))  (i).  Among  modern  writers  the  treatise 
of  Sanches,  on  the  preservajion  of  health  (2),  published 
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in  1757,  in  a  clear  vernacular  style,  deserves,  from  the 
historical  point  of  view^,  a  very  high  place,  for  his  views 
as  regard  the  iniiuence  of  air  were  far  in  advance  of 
all  his  contemporaries. 

Some  climatologists  try  to  show  that  the  air  does  not 
form  part  of  climate  in  the  strict  sense  of  the  word. 
This  may  be  true,  but  there  is  no  climate  without  air, 
and  if  the  air  be  impure  an  otherwise  good  climate  is 
absolutely  useless  to  a  patient. 

2.   COMPOSITION  AND   PHYSICAL   PROPERTIES. 

The  air  is  composed  of  fixed,  variable  and  accidental 
elements. 

The  fixed  are  :  20.7  p.  c.  by  volume  of  oxygen,  78.3  of 
nitrogen,  and  i  of  argon,  with  traces  of  some  other  gases. 

The  variable  are  :  aqueous  vapour,  carbonic  acid, 
ozone,  ammonia,  and  nitric  acid. 

And  the  accidental  are  :  chloride  of  sodium,  iodides, 
peroxide  of  h3'drogen,  volatile  and  odoriferous  exhala- 
tions from  certain  plants,  smoke,  oxide  of  carbon  and 
other  gases,  organic  and  inorganic  dust  of  various  kinds, 
and  microbes  of  animal  and  vegetable  origin. 

Only  the  fixed,  the  variable  and  some  accidental 
constituents  will  be  described  in  these  pages.  The  purity 
of  air  depends  upon  the  variable  and  accidental  elements. 
All  the  constituents  of  the  air  may  be  grouped,  in 
accordance  with  their  usefulness  to  man,  as  follows  : 

Essential:  oxygen,  aqueous  vapour  and  perhaps 
nitrogen. 

Useful :  ozone,  peroxide  of  hydrogen,  chloride  of 
sodium,  iodides,  and  volatile  and  odoriferous  exhalations 
from  certain  plants. 
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Indifferent :  nitrogen  and  argon  ; 

Unfavourable  :  carbonic  acid,  ammonia,  nitric  acid, 
all  accidental  gases  and  all  non-pathogenic  germs  when 
they  exceed  a  certain  amount. 

And  injurious  :  all  poisonous  gases,  and  all  pathogenic 
dusts  and  germs. 

Physical  properties.  The  air  is  compressible ;  its 
volume  varies  according  to  pressure,  and  variations  in 
pressure  give  rise  to  winds  (Ch.  iv).  It  always  contains 
a  certain  amount  of  aqueous  i^apour  (Ch.  v).  It  is  liable 
to  variations  oi  temperature  (Ch.  vi).  It  can  be  more  or 
less  luminous  (Ch.  viO.  And  it  possesses  certain  other 
physical  characters  not  yet  well-defined. 

3.    MODIFICATION  OF  THE  COMPOSITION  OF   AIR   DUE 
TO  GEOGRAPHICAL  FEATURES   AND  TO  CLIMATIC  FACTORS. 

i)  Oxygen. 

Provided  the  pressure  be  the  same  there  is  no  differ- 
ence in  the  amount  of  oxygen  in  different  latitudes. 
Supposing  the  temperature  at  the  level  of  the  sea  to 
be  o",  a  litre  of  air  contains,  at  an  altitude  of  5540  m., 
one-half  of  oxygen  or  og'^129  instead  of  0,259.  ^^^ 
amount  is  less  on  land  than  on  the  ocean,  and  in  the 
open  country  than  in  cities,  but  the  differences  are  insig- 
nificant. The  air  of  forests  does  not  contain  more 
oxygen  for  breathing  purposes.  Winds  blowing  from 
the  ocean  and  those  descending  from  the  tops  of  mount- 
ains covered  with  snow  contain  a  little  more  ox3'gen 
than  those  blowing  from  the  land,  or  those  ascending 
from  the  valleys.  Oxygen  does  not  present  any  variat- 
ions due  to  seasons,  or  to  day  and  night. 

2)  0\one  and  peroxide  of  hydrogen. 
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The  following  table  shows  the  mean  annual  and  sea- 
sonal amount  of  ozone  at  the  6  typical  stations. 


Oporto. . . 
Lisbon  . . . 

Lagos 

Moncorvo 
Beja 


An. 

Wt. 

Spr. 

Sm. 

3.01 

2.89 

3.19 

2.83 

6. 19 

G77 

6.88 

5.38 

6.74 

7-94 

5.75 

7-47 

2  70 

3  25 

3.33 

i.b9 

5.9 

5.8 

7-1 

6.3 

..^.29 

5.74 

()  66 


The  annual  means  are  not  of  much  importance,  for 
the  differences  depend  upon  the  value  attached  by  each 
observer  to  Schonbein's  scale.  The  arseniate  of  potash 
test  for  the  quantitative  examination  of  ozone  has  not 
yet  been  adopted  at  any  of  the  observatories.  The 
seasonal  amount  is  of  more  importance.  It  is  more  in 
spring  than  in  winter,  at  Oporto  and  Lisbon;  and  more 
in  autumn  than  in  winter  at  Oporto.  The  mean  annual 
coelHcients  of  ozone  at  the  other  stations,  grouped 
according  to  the  climatic  regions,  are ;  (I)  Montalegre 
7.33  and  Coimbra  9.0,  (II)  Guarda  5. 90,  Estrela  i.i3; 
and  San  Fiel,  3.25;  (III)  Faro  G.So;  (V)  Evora,  5.99, 
and  Vila  Fernando  4.17. 

The  normal  air  contains  a  minute  quantity  of  ozone; 
at  its  maximum  about  1/10,000  part  of  its  volume.  All 
conditions  being  equal,  there  is  a  greater  production  of 
ozone  in  the  lower  than  in  the  higher  latitudes,  but 
there  is  likewise  greater  oxydation.  Its  amount  is  more 
on  the  ocean  than  on  land;  more  on  high  mountains 
than  on  plains  ;  and  more  on  the  plains  than  in  towns. 
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It  is  not  certain  whether  its  amount  is  larger  in  woodland 
than  in  open  country,  but  it  is  larger  in  the  forests  of 
pines  and  other  resin-yielding  trees  and  shrubs. 

Winds  blowing  on  shore  and  those  descending  from 
very  high  mountains  contain  more  ozone  than  those 
blowing  from  the  land  or  those  ascending  from  the 
valleys.  No  country  on  the  Continent  receives  the 
equatorial  S.  W.  winds  and  also  the  polar  N.  W. 
winds  in  such  a  pure  state  as  Portugal,  for  they  blow 
direct  without  crossing  any  land.  A  high  degree  of 
humidity  is  favourable  for  the  production  of  ozone,  and 
so  is  intense  sunshine. 

Owing  to  the  higher  temperature  in  summer  than  in 
winter,  the  amount  of  ozone  from  vegetable  origin  is 
more  in  summer  than  in  winter ;  and  it  is  more  in 
winter  when  the  mean  temperature  is  high,  than  wlien 
it  is  low.  For  the  same  reason  it  is  larger  in  amount 
during  the  day  than  during  the  night. 

Peroxide  ofhjdrogen  is  present  in  very  minute  quan- 
tities, as  an  accidental  element.  It  is  evolved  during 
the  evaporation  of  water  caused  by  heat  in  presence  of 
sunshine. 

Thierry  found  in  loo  c.  cm.  of  air  at  the  Grands 
Mulets  (Mont  Blanc)  9"^e"^-4  of  ozone,  whereas  on 
the  same  day  at  Chamonix  it  was  3.5  and  at  Mont- 
souris  (Paris)  1.9(1).  During  a  period  of  20  years  the 
mean  annual  amount  of  ozone  in  Paris,  according  to 
Levy,  was  i"ig"i-7,  the  extremes  being  0.9  and  4.3  (2). 
And  M.  Duphil  has  shown  duit  at  Arcachon  it  is  three 
times  more  than  in  Paris  (3). 

3)  Chloride  of  sodium  and  iodides. 

The  air  contains  ordinarily  only  traces  of  common 
salt.    Its  amount  on  the  coast  depends  entirely  upon  the 
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direction,  frequency,  and  the  force  of  winds.  It  is  larger 
in  amount  when  the  winds  blow  from  the  sea  than  when 
they  blow  in  the  reverse  direction,  rising  to  as  much 
as  oS'"-o25  in  a  cubic  metre  in  the  former  case,  and 
falling  almost  to  zero  in  the  latter.  It  gets  less  and  less 
in  proceeding  inland,  so  that  it  is  not  found  at  all  at 
very  high  altitudes.  Other  conditions  being  the  same, 
its  amount  on  the  sea-shore  is  larger  in  summer  than 
in  winter. 

Iodine  is  present  in  minute  quantities  on  the  sea-coast; 
its  amount  depends  upon  the  presence  of  sea-w.eeds.  It 
is  present  more  as  insoluble  compounds  of  organic 
origin,  than  as  soluble  salts  of  sodium  or  potassium. 
The  sea-weeds  appear  more  on  the  coast  of  Portugal, 
as  at  Figueira  da  Foz  and  Mont'Estoril,  in  August  and 
September,  exactl}^  the  period  of  the  greatest  affluence 
of  people  in  search  of  the  sea  air. 

The  air  of  Paris  contains  1 3  times  less  iodine  than 
the  air  on  the  sea-coast. 

4)  Volatile  and  odoriferous  exhalations  from  certain 
plants. 

The  plants  whose  exhalations  are  considered  benefi- 
cial are  pines,  eucalyptuses,  various  species  of  cistuses, 
and  of  some  species  of  the  Labiatae.  The  amount 
depends  upon  heat,  moisture,  sunshine  and  winds.  The 
exhalations  are,  as  a  rule,  more  in  summer  than  in 
winter;  but  some  plants  exhale  more  during  the  evening 
and  night  than  during  the  day. 

The  distribution  of  some  of  the  aromatic  trees  and 
shrubs  which  affect  the  Portuguese  air  is  worthy  of 
notice. 

The  marine  pine  (Pinus  Pinaster)  is  found  chieHy  in 
the  regions  to  the  north  of  the  Tagus ;  and  the  stone 
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pine  (P.  Pinea),  in  the  regions  to  the  south.  It  may  be 
mentioned  here  that  all  the  specific  names  of  indigenous 
plants  in  this  book  are  those  adopted  by  Professor 
Pereira  Coutinho  in  his  F/orj(4). 

The  Australian  gum  tree  (Eucalyptus  globulus)  is 
met  with  in  various  regions.  There  is  a  large  plantation 
near  Abrantes  in  the  Lusitanian  region,  which  is  utilised 
for  the  extraction  of  eucalyptol ;  there  is  another 
plantation  at  Vila  Fernando.  The  myrtle  (Myvtus 
communis)  is  found  all  over  the  country. 

The  genus  cistus  is  scattered  widely  throughout  the 
country.  The  gum-cistus  (Cistus  ladaniferus,  westevaw 
in  Port. )  abounds  everywhere ;  the  poplar-leaved  cistus 
[C. populifolius,  (testevao)))  is  common  in  the  N.  and  the 
S.  Continental  regions,  and  in  some  portions  of  the  N, 
Atlantic  and  the  Mediterranean;  and  the  laurel-leaved 
cistus  (C.  laurifolius)  in  the  N.  Continental  region. 

The  family  Labiatae  is  represented  by  several  very 
sweet  scented  species.  The  rosemary  {Rosmaiiuus  offi- 
cinalis, «alecrim»)  is  common  in  the  south  and  in  the 
centre.  The  Stcechas'  lavender  [Lavandula  Stivchas, 
«rosmaninho»)  is  met  with  chiefly  in  the  S.  Continental 
and  the  Lusitanian  regions ;  the  lavender  with  long 
peduncled  spikes  (L.  pedunculata,  «rosmaninho  maior») 
is  largely  distributed  in  the  N.  Atlantic  and  the  Lusi- 
tanian regions  ;  and  the  true  or  common  lavender  (L. 
spica,  walfazema))),  the  lavender  with  green  bracts  (L. 
viridis,  «rosmaninho  verden)  and  the  multifid-leaved 
lavender  (L.  mullijida,  «alfazema  de  folha  recortada)>) 
are  found  in  the  S.  Continental  and  Mediterranean 
regions. 

The  orange  and  the  citron  grow  almost  everywhere. 

The   mclilot   [Melilotus  elegans,   «trevo   de   cheiro») 
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and  the  Indian  melilot  {M.  indica,  «anaphe  menor», 
«trevo  de  cheiro»)  extend  from  the  Douro  to  Algarve. 
The  broom  {Spartium  jiinceum,  «giesta)))  is  widely 
diffused. 

All  these  and  some  other  trees  and  shrubs  combine, 
in  due  seasons,  to  render  the  air  delicate,  fragrant  and 
balsamic. 

5)  Nitrogen  and  argon. 

As  these  gases  are  indifferent,  their  variations  have 
not  received  much  attention.  On  the  whole  their  pro- 
portions are,  like  those  of  oxygen,  nearly  constant. 

6)  Carbonic  acid,  ammonia  and  nitric  acid. 

The  carbonic  acid  varies  from  o.o3  to  0.04  in  100 
volumes  of  air.  It  is  perhaps  a  little  more  in  the  lower 
than  in  the  higher  latitudes  :  it  is  somewhat  more  on 
land  than  on  the  ocean,  and  on  plains  than  at  high 
altitudes ;  it  is  much  the  same  in  forests  as  in  the  open 
country;  but  it  is  decidedly  more  in  cities  and  other 
densely  populated  places.  It  hardly  varies  from  season 
to  season,  but  it  is  said  to  be  soniewhat  more  during 
the  night  than  during  the  day. 

The  amount  of  ammow/^  has  been  estimated  at  i  to 
5  mgm.  in  i  cub.  m.  of  air.  It  is  present  wherever 
there  is  any  decomposition  of  organic  matter ;  it  is 
greater,  therefore,  in  cities  than  in  the  country  ;  and 
greater  in  those  houses  which  rear  domestic  animals, 
and  have  manure  pits  near  by.  The  air  emanating  from 
the  drains  contains  it  in  some  cases  5  times  more  than 
the  ordinary  air. 

The  nitric  acid  varies  from  o.3  to  7  mgm.  in  1 00  cub.  m. 

7)  Smoke  and  gases  of  I'arious  kinds. 

The  gases,  occasionally  found  in  the  air,  are  of  various 
kinds.     The  most  common  is  the  smoke  resulting  from 
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combustion,  which  yields  formic  aldehyde,  especially 
when  the  pine  and  the  oak  are  used  as  a  fuel.  Besides 
this  the  air  is  often  tainted  in  cities  and  habitations 
with  sulphuretted  and  carburetted  hydrogen,  and  with 
various  compounds  of  chlorine  and  sulphur.  In  volcanic 
regions  there  may  be  emanations  of  sulphureous  and 
other  gases. 

8)  Dust :  organic  and  inorganic. 

The  dust  consists  of  fragments  of  various  animal, 
vegetable,  and  mineral  substances,  such  as  hairs  and 
wool;  spores,  carbon,  grass,  paper  and  wood;  and 
lime,  silica,  and  magnesium.  Their  number  is  more  on 
land  than  on  the  ocean ;  more  in  plains  than  in  altitu- 
des; more  from  certain  soils  than  others;  and  much 
more  in  cities  and  manufacturing  districts.  Their  num- 
ber is  sometimes  as  much  as  loo  miUion  times  more 
than  that  of  microbes  in  a  given  space.  The  presence 
of  dust  in  the  air  is  due  to  winds.  If  the  air  were  per- 
fectly calm,  the  dust  would  soon  settle  down.  Winds 
may  bring  in  dust  from  distant  parts,  and  they  may 
help  to  carry  it  away.  Rain  washes  the  air  and  purifies 
it  of  dust.  The  amount  of  dust  is  much  more  in  summer 
than  in  winter. 

9)  Micro-organisms. 

These  are  of  animal  or  of  vegetable  origin.  A  great 
number  of  them  are  innocuous.  Their  number  varies 
from  100  to  1000  in  i  cub.  m.  of  air.  Their  presence 
in  the  air  is  due  mostly  to  dust.  They  are  much  less 
in  the  air  than  on  the  surface  of  the  ground,  and  much 
less  over  water  than  over  land.  They  are  also  much  less 
in  the  oceanic,  mountainous  and  the  desert  airs  ;  but 
exceedingly  abundant  in  cities  and  in  damp  localities. 
It  has  been  found  thai  there  is  only  i  micro-organism 
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in  2  cub.  m.  of  air  over  the  Atlantic  Ocean  to 
80,000  in  the  same  space  in  a  hospital.  Dr.  Pereira  has 
shown  that  at  Oporto  their  number  is  lowest  with  the 
S.  and  the  S.W.,  and  highest  with  the  N.W.  and 
W.  (5).  Winds  may  bring  them  in  or  carry  them  away. 
A  great  deal  of  humidity  is  favourable  to  vegetable 
germs,  whereas  the  extremes  of  temperature  are  inju- 
rious. Other  conditions  being  equal,  a  moderately  warm 
temperature  is  more  favourable  to  their  development 
than  a  moderately  cold.  The  microbes  of  animal  origin 
are  more  common  in  summer  than  in  winter,  whereas 
those  of  the  vegetable  origin  are  more  common  in 
winter  than  in  summer. 

4.    CLASSIFICATION    OF    THE    FIVE    CLIMATIC    REGIONS 
BASED  UPON  THE  COMPOSITION  AND  PURITY  OF  AIR. 

The  prevalent  winds  and  the  other  climatic  factors, 
combined  with  the  geographical  features,  determine 
the  class  of  air  of  each  place. 

i)  The  oceanic  air,  or  the  air  in  which  all  the 
winds  blow  from  the  sea,  contains  more  oxygen  and 
ozone  than  the  land  air ;  it  also  contains  a  large 
amount  of  marine  salts,  and  is  free  from  all  accidental 
impurities. 

2)  The  marine  air,  or  the  air  of  all  places  where  the 
prevalent  winds  are  from  the  sea,  contains  more  oxygen 
and  ozone  than  places  far  inland  ;  it  also  contains  always 
some  accidental  impurities.  The  saline  elements  vary 
according  to  the  distance  from  the  sea.  The  air  of  the 
littoral  tract  contains  iodine.  The  air  of  large  rivers 
and  large  lakes,  or  the  riparian  and  lacustrine  air,  is 
in    some   respects   similar   to  the  marine.     The   air  of 
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marshes  was  considered  formerly  to  be  charged  with 
miasms  or  pathogenic  germs. 

3)  The  continental  air,  or  the  air  of  places  where  the 
prevailing  winds  are  mainh-  from  the  land,  contains  the 
ordinary  amount  of  oxygen  and  ozone,  accidental 
impurities  such  as  organic  and  inorganic  dust,  and 
some  micro-organisms. 

4)  The  desert  air,  or  the  air  of  places  where  all  the 
prevalent  winds  are  from  land,  contains  a  good  deal 
of  ozone,  but  is  often  charged  with  a  large  amount 
of  accidental  impurities  such  as  dust. 

5)  The  mountain  air  or  the  air  of  altitude  contains, 
volume  for  volume,  less  oxygen,  but  a  considerable 
amount  of  ozone ;  very  little  or  no  salt ;  often  very 
little  dust  and  no  bacteria.  Lojv  plain  air,  when  mar- 
shy, is  liable  to  contain  a  large  number  of  micro-organ- 
isms, and  under  certain  circumstances,  to  be  infested 
by  anopheles. 

6)  The  sylvan  air,  or  the  air  in  woodlands  and  forests, 
contains  a  normal  amount  of  oxygen,  and  a  large  quan- 
tity of  ozone  of  vegetable  origin,  especially  if  the  plants 
are  resinous  ;  it  also  contains  a  little  more  of  carbonic 
acid;  and  is  free  from  pathogenic  germs.  The  non-syl- 
van air  is  just  the  opposite  of  the  sylvan.  If  the  land 
be  covered  with  aromatic  shrubs  the  air  may  be  fragrant 
or  balsamic. 

7)  The  city  air  contains  less  oxygen  and  ozone, 
more  carbonic  acid,  more  ammonia,  more  dust, 
and  more  micro-organisms  than  all  the  other  classes 
of  air.  The  rw\il  air  contains  more  oxygen  and 
ozone,  and  no  ammonia  or  other  products  due  to 
decomposition. 

The  mountain,  the  s\  Ivan  and  the  urban  air  is  further 
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modified  by  the  greater  or  lesser  prevalence  of  the  sea 
or  the  land-winds. 

Taking  some  of  the  constituents  as  the  basis  of  classi- 
fication, the  air  may  be  said  to  be  very  ozonic,  ozonic, 
or  feebly  ozonic ;  very  saline,  saline,  or  feebly  saline  ; 
very  odoriferous,  odoriferous  or  inodorous  ;  according 
to  amount  of  ozone,  chloride  of  sodium,  and  volatile 
and  odoriferous  exhalations  from  plants.  In  the  same 
v^ay  may  be  classified  the  unfavourable  and  injurious 
constituents. 

Taking  the  air  as  a  whole,  it  may  be  said  to  be  very 
pure,  pure,  suspicious,  and  dangerous.  A  very  pure 
air  is  that  in  which  one  or  more  of  the  desirable  and 
useful  elements  predominate  to  their  utmost  degree,  as 
in  the  marine,  mountainous,  and  sylvan  air.  The  pure 
air  is  that  which  contains  the  normal  amount  of  useful 
elements,  with  a  minimum  of  the  unfavourable  ones, 
such  as  the  continental,  rural  and  desert  airs.  The 
suspicious  is  that  which  contains  a  large  amount  of  the 
unfavourable  elements,  as  in  all  agglomerations  of 
houses  and  in  manufacturing  districts.  The  dangerous 
is  that  which  contains  the  injurious  elements,  and  is  to 
be  found  in  cities,  especially  when  the  drainage  is 
faulty;  and  in  marshy  soils,  or  soils  in  which  the  subsoil 
water  is  high. 

Due  to  prevalence  of  the  S.  W.  winds,  to  the  great 
number  of  mountains,  and  to  the  luxuriant  vegetation, 
the  air  in  the  N.  Atlantic  region  is  very  marine,  very 
mountainous  and  very  sylvan ;  it  is,  therefore,  very 
pure.  In  the  Lusitanian  region  the  prevalent  winds 
being  N.  and  N.  W.,  the  mountains  receding  more 
from  the  coast,  and  the  vegetation  being  less  luxuriant, 
the  air  is  not  so  marine,  so  mountainous  and  so  sylvan 
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as  in  the  former  region.  The  Mediterranean  region  is 
exposed  to  the  S.  or  the  marine  winds,  and  is  sheltered 
from  the  N.  or  the  land  winds,  and  its  vegetation  is 
dense ;  its  air  is,  therefore,  marine  and  sylvan  but  not 
mountainous.  In  the  N.  Continental  region  the  air  is 
continental  and  mountainous.  And  in  the  S.  Continental, 
it  is  continental,  and  therefore  the  least  pure  of  all. 

As  Portugal  is  agricultural  rather  than  industrial 
or  manufacturing,  its  air  is  not  charged  with  smoke  and 
other  accidental  elements  as  in  London,  Glasgow, 
Liverpool  and  some  other  cities  in  the  British  Isles. 
There  are  only  two  cities  with  over  100,000  inhabitants. 
Owing  to  the  insecurity  existing  in  former  times  there 
was,  and  still  there  is,  a  considerable  amount  of  agglome- 
ration in  rural  habitations ;  but  there  is  a  decided  tendency 
among  the  peasants,  at  present,  to  live  in  their  own 
properties  or  in  detached  houses,  which  is  a  great  gain 
from  the  sanitary  point  of  view.  When  the  presence  of 
a  very  large  number  and  variety  of  aromatic  trees  and 
shrubs  is  taken  into  account,  it  is  no  mere  figure  of 
speech  to  say  that  the  air  of  various  parts  of  the  coun- 
try, in  certain  seasons,  is  not  only  very  pure  but  also 
very  sweet  and  balmy.  On  the  whole,  the  air  of  about 
three-fourths  of  Portugal  is  distinctly  marine,  mountain- 
ous and  sylvan,  and  of  the  remaining  fourth  it  is 
somewhat  continental. 

5.  EFFECTS  AND  USES  OF  THE  VARIOUS  CONSTITUENTS 
AND  CLASSES  OF  AIR. 

The  air  is  essential  to  all  organic  life.  Some  of  the 
elements  as  oxygen  are  essential  both  to  the  animal  and 
the  vegetable   kingdoms;  some   as  ozone,  chloride  of 
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sodium,  iodides,  and  volatile  and  odiferous  exhalations 
are  useful  to  man ;  some  as  carbonic  acid,  nitrogen, 
ammoniacal  salts,  nitrates  and  mineral  substances  are 
essential  and  useful  to  plants.  There  is  a  beautiful  and 
harmonious  interdependence  between  the  respiration 
of  the  animal  and  the  vegetable  kingdoms. 

i)  Oxygen.  A  man  requires  20  1.  of  oxygen  when  in 
repose,  and  upwards  of  26  when  working.  He  may  live 
in  an  atmosphere  containing  i5  p.  c.  of  oxygen,  but  he 
cannot  do  so  when  it  falls  to  10  p.  c.  A  great  decrease 
of  oxygen,  as  it  occurs  in  very  high  altitudes,  gives  rise 
to  what  was  named  by  Da  Costa,  in  the  xvth.  century, 
mountain  sickness,  which  is  characterised  by  dizziness, 
palpitation  of  the  heart,  nausea,  quick  and  irregular 
pulse,  followed  sometimes  by  unconsciousness  due  to 
anaemia  of  the  brain,  and  even  death. 

2)  Oione  and  peroxide  of  hydrogen.  The  presence  of 
ozone  in  the  air  is  useful  indirectly.  It  has  great  oxydis- 
ing  or  disinfecting  properties,  and  is  destructive  of 
microbes.  The  direct  influence  of  ozone  as  it  exists  in 
the  air  is  not  well  understood,  it  is  supposed  to  act  as 
a  tonic  and  sedative,  and  to  produce  sound  sleep. 
Air  containing  o^'^-ob  per  litre  is  not  respirable ;  it 
gives  rise  to  irritation  of  the  respiratory  organs.  The 
freshness  of  the  air  after  a  thunderstorm  may,  in  part, 
be  attributed  to  the  presence  of  a  larger  amount  of 
ozone.  It  was  thought  at  one  time  that  the  intensity  of 
epidemics  in  a  city  could  be  judged  by  the  increase  or 
decrease  of  ozone,  or  that  when  the  ozone  in  the  air 
was  greater  the  intensity  of  epidemic  was  correspond- 
ingly less.  But  it  is  now  known  that  this  does  not  hold 
good  in  all  cases.  Certain  epidemics  with  catarrhal 
congestions,  such  as  influenza  and  pneumonia,  coincide 
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with  the  presence  of  ozone  in  the  air.  It  has  also  been 
pointed  out  that  ozone,  as  it  exists  in  some  of  the  sea- 
side places,  is  not  favourable  in  cases  of  tuberculosis  of 
the  lungs  in  its  evolutionary  stage  ;  whereas  it  is  very 
useful  in  tuberculosis  of  the  skin  or  of  lymphatic  glands. 
It  is  doubtful  whether  the  minute  amount  of  peroxide 
of  hydrogen  present  in  the  air  is  in  any  way  useful. 

3)  Chloride  of  sodium  and  iodides.  The  beneficial 
action  of  the  marine  air  is  considered  by  many  authors 
to  be  due  to  the  presence  of  the  large  quantity  of  chlor- 
ide of  sodium.  The  compounds  of  iodine  act  as  dis- 
infectant, and  as  tonic  and  alterative  especially  in  child- 
ren. 

4)  Volatile  and  odoriferous  exhalations  from  plants. 
It  is  generally  believed  that  the  exhalation  from  certain 
trees  and  shrubs  is  beneficial.  There  is  no  doubt  that 
they  are  agreeable,  and  that  their  presence  is  an  indi- 
cation of  a  large  amount  of  ozone  of  vegetable  origin. 
The  exhalations  are  considered  to  be  especially  useful 
in  lung  diseases.  Dr.  Arbuthnot  attributes  the  beneficial 
effects  of  the  country  air  in  spring  and  in  summer  to 
the  exhalations  due  to  vegetation  (i).  And  Beckford, 
after  remarking  how  the  country  around  Alcoba9a  and 
Batalha  was  covered  in  June  with  lavender  and  rose- 
mary, and  how  the  sky  was  of  a  pale,  tender  blue, 
remarks:  «To  breathe  the  soft  air  of  such  a  climate  is 
in  itself  no  trifling  luxury  ;  it  seemed  to  inspire  new 
life  into  every  vein:  and  if  to  those  gifts  of  Nature 
the  blessings  of  a  free  government  and  the  refinements 
of  art  were  added,  more  philosophy  than  I  am  master 
of  would  be  required,  not  to  murmur  at  the  shortness 
of  our  existence))  (2).  In  pine  forests  the  air  is  pure 
und  dry;   and  the  soil  containing  the  humus  of  pine 
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is  not    favourable    to    the    development    of  pathogenic 
germs. 

5)  Nitrogen  and  argon.  The  action  of  these  elements 
on  the  human  system  is  not  yet  well  understood.  Ni- 
trogen acts  as  a  diluent  of  oxygen. 

6)  Carbonic  acid,  ammonia  and  nitric  acid.  A  man 
respires  1 5  to  20  1.  of  carbonic  acid  in  24  hours.  Life 
is  possible  w^hen  its  proportion  in  the  air  is  i  p.  c. ; 
when  it  rises  to  3  p.  c,  it  is  ver  yinjurious ;  and  w^hen 
it  attains  5  p.  c,  it  gives  rise  to  asphyxia.  Some  per- 
sons are  very  susceptible  to  its  influence.  Ammonia 
and  nitric  acid  are  injurious  if  present  in  a  large  quan- 
tity. 

7)  Smoke  and  all  other  gases.  When  these  exceed  a 
certain  amount  they  are  injurious.  It  is  probable  that 
some  of  the  gases  resulting  from  the  combustion  of 
fuel,  especially  of  pines,  have  a  desinfectant  action. 
The  emanations  due  to  volcanic  origin  were  supposed 
to  be  useful  in  lung  diseases. 

8)  Dust:  organic  and  inorganic.  Tyndall  was  one  of 
the  earliest  writers  to  call  attention  to  the  importance  of 
dust  in  the  atmosphere  (3).  Some  of  the  organic  dusts 
give  rise  to  diseases  as  hay  fever  and  anthrax;  where- 
as the  inorganic  act  mostly  in  a  mechanical  way,  as 
in  disease  of  lungs  in  miners  and  stone-masons.  There 
are  about  20  professions  in  which  the  dust  resulting 
from  various  factories  is  injurious. 

9)  Micro-organisms.  The  initiation  of  the  study  of 
microbes  in  the  air  is  due  mainly  to  Pasteur  (4).  The 
great  majority  of  germs  are  innocuous;  only  a  few  are 
pathogenic.  Among  the  principal  diseases  caused  by 
micro-organisms,  in  which  the  air  act  as  a  carrier,  are 
tuberculosis,  diphtheria,  broncho-pneumonia,  intluenza, 


CH.  III.  S.  ATMOSPHERE.  6l 

hooping-cough,  and  measles.  The  movement  of  the  ano- 
pheles which  give  rise  to  malaria  depends  in  some 
measure  upon  the  direction  of  the  winds. 

Many  of  the  diseases  which  were,  not  long  ago, 
attributed  to  climate,  are  now  known  to  be  due  to  mi- 
crobes in  the  air,  water,  food  or  soil.  But  all  the  same, 
the  climate  is  the  main  element  which  determines  the 
presence  and  the  growth  of  the  germs,  and  influences 
the  course  of  the  disease  in  man.  To  mention  only  one 
instance :  many  patients  who  are  subject  to  malarious 
fevers  get  an  attack  of  the  disease  when  there  is  a 
sudden  change  of  weather. 

The  effects  and  uses  of  the  marine,  continental  and 
other  classes  of  air,  combined  with  those  of  the  geo- 
graphical features  and  of  climatic  factors,  will  be  des- 
cribed under  Chs.  X.,  XL,  and  XII. 
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CHAPTER  IV. 
PRESSURE  AND  WINDS. 


Whoever  wishes  to  investigate  properly 
the  art  oj  medicine  must  do  this  . .  the  cold 
and  the  east  winds  must  be  noted,  espe- 
cially those  that  are  common  to  all  coun- 
tries, and  those  which  are  peculiar  to  any- 
particular  7'egion. 

Hippocrates  :    On  air,   water  and 
places.  %  I. 


I.    IMPORTANCE   AND   CAUSES   OF   PRESSURE   AND   WINDS. 

Pressure  forms  the  basis  of  the  scientific  study  of 
meteorology,  and  winds  form  the  principal  controUing 
element  of  climate.  The  examination  of  the  variations 
of  pressure  at  a  place  does  not  give  any  clue  as  to  the 
quarter  from  which  the  winds  may  be  expected.  For 
this  purpose  it  is  necessary  to  know  the  pressure  in 
other  centres  of  observation.  It  is  different  with  winds. 
If,  at  any  place,  the  direction  of  a  wind  be  known,  it 
is  easy  to  say  what  kind  of  weather  may  be  expected 
with  that  wind,  in  a  particular  season.  This  shows  how 
important  is  the  study  of  winds. 

The  sun  is  the  principal  cause  of  the  differences  in 
pressure;  the  moon  has  some  inHuence,  but  compared 


64  CLIMATE  OF  PORTI/GAL.  CH.   iV.   1. 

with  the  sun  it  is  very  insignificant.  The  main  cause 
of  variations  in  pressure  is  temperature,  (Maps  iii  e  iv) 
due  in  the  first  place  to  the  movement  of  the  earth 
round  the  sun.  Differences  in  pressure  in-  the  same 
latitude  are  dependent  upon  the  geographical  features 
and  the  amount  of  humidity  in  the  air  ;  differences  in 
pressure  give  rise  to  winds  ;  and  the  winds  in  their 
turn  control  the  distribution  of  temperature  and  of  humi- 
dity. Thus  there  is  an  intimate  and  beautiful  corre- 
lation between  the  main  factors  of  climate. 

The  centres  of  high  and  low  pressure  are  styled  «the 
centres  of  actions. 

The  influence  of  ordinary  variations  in  pressure  upon 
health  is  not  of  great  importance. 

The  jpinds  control,  as  already  stated,  almost  all  the 
factors  of  climate.  In  those  countries  where  there  are 
regular  seasonal  winds  from  different  quarters  in  diffe- 
rent parts  of  the  country  they  form  a  good  basis  for 
the  division  of  the  country  into  different  climatic  re- 
gions. Portugal,  as  it  will  be  seen  further  on,  is  one  of 
such  countries. 

The  direction  of  winds  gives,  by  what  is  known  as 
the  Buys  Ballot's  law,  a  good  clue  to  the  centre  of 
depression.  If  the  back  be  turned  to  the  wind,  and  if 
the  left  hand  be  extended,  the  centre  of  depression  lies 
nearly  in  the  direction  of  the  hand.  The  examination 
of  the  direction  of  clouds  also  gives  a  clue  to  the  centre 
of  depression. 

Winds  have  been  considered  from  the  earliest 
times  as  synonymous  with  weather  or  climate.  In  the 
Rigveda,  which  contains  the  earliest  record  of  the 
Aryan  branch  of  mankind,  there  are  several  beautiful 
hymns  addressed  to  Wind,  under  the  names  of  Vayu 
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and  Vata,  one   of  which,   composed   by   Ula,   runs   as 
follows : 

(•Filling  our  hearts  with  health  and  joy,  may  Vata  breathe  his 

balm  on  us; 
May  he  prolong  our  days  of  life, 

Thou  art  our  Father,  Vata,  yea,  thou  art  a  Brother  and  a  friend, 
So  give  us  strength  that  we  may  live . . . 
The  store  of  Amrit  laid  away  yonder,  o  Vata  in  thine  home, 
Give  us  thereof  that  we  may  live».  (i) 

In  other  hymns  the  Wind  is  addressed  as  «the  envoy 
of  God»,  as  «the  possessor  of  all  the  remedies)),  and  as 
«the  dissipator  of  all  the  evils )). 

Among  medical  writers,  nobody  has  as  yet  studied 
better  the  influence  of  winds  upon  health  and  disease 
than  Hippocrates.  • 

2.    PRESSURE   IN   PORTUGAL;   INFLUENCE  OF   GEOGRAPHICAL 
FEATURES   AND   OF   CLIMATIC  FACTORS. 

The  geographical  features,  combined  with  the  rotation 
of  the  earth  round  the  sun,  have  an  important  influence 
upon  pressure. 

When  the  temperature  rises  the  air  expands  and 
becomes  lighter,  and  the  place  of  the  light  air  is  occu- 
pied by  the  heavy  air.  Again,  when  the  temperature 
rises,  there  is  a  greater  evaporation  of  the  watery 
vapour,  and  the  watery  vapour,  being  lighter  than  the 
air,  increases  its  expansion  and  diminishes  the  pressure. 

There  are  two  great  permanent  centres  of  action:  the 
equatorial  and  the  polar,  giving  rise  to  the  equatorial 
and  the  polar  winds.  Besides  these  there  are  other 
great  centres  of  action  depending  upon  the  seasons, 
and  the  irregular  distribution  of  land  and  water,  which 
give  rise  to  seasonal  winds.  And,  lastly,  there  are  local 
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centres,  which  give  rise  to  local  winds  or  breezes.  The 
principle  which  gives  rise  to  breezes  forms  also  the 
basis  of  the  ventilation  of  habitations. 

In  40°  N.  lat.,  or  in  about  the  latitude  of  Lavos  and 
the  Serra  of  Estrela,  the  mean  annual  pressure,  reduced 
to  the  level  of  the  sea  is  762  mm.,  the  mean  in  Ja- 
nuary being  768.7,  and  in  July  762.0  (i).  This  pressure 
diminishes  both  northwards  and  southwards,  so  that 
the  Serra  of  Estrela  forms  a  line  of  separation  between 
the  northern  and  southern  regions  of  Portugal.  This 
line  corresponds  more  or  less  with  the  line  which  is 
figured  by  Woeikof,  (2)  as  joining  the  high  pressure  in 
Madeira  with  the  high  pressure  in  Russia,  passing  nearly 
through  the  centre  of  the  Continent,  and  forming  what 
is  known  as  «the  axis  of  Woeikof». 

In  ascending  a  moimtaiii,  the  pressure  decreases  at 
the  rate  of  i  mm.  per  lo'^o  up  the  height  of  2009  m., 
or  up  to  the  highest  peak  in  Portugal.  By  means  of 
this  rule  it  is  easy  to  calculate  the  approximate  mean 
pressure  of  any  of  the  mountains  or  the  cities  and  towns 
the  elevation  of  which  is  known. 

The  following  table  shows,  in  millimetres,  the  mean 
annual  and  seasonal  distribution  of  pressure  during 
10  years : 


An. 

Wt. 

Spr. 

Sm. 

Aut. 

Oporto 

Lisbon 

1-agos 

Moncorvo.  . . 
Beja 

765.74 
55.64 
02.70 
27.10 
38.96 

75^52 
57.69 
65. 46 
28.00 
40.74 

734.7' 
54.65 
6 1. 08 
26.90 
37.86 

755.05 

55.05 
6,. 78 
26.33 
38.52 

755.3. 
55.16 
61.87 
26.q8 
38.69 
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The  dilTerences  in  the  mean  pressures  of  the  5  stat- 
ions depend  almost  entirely  upon  the  differences  in 
the  altitudes  (Ch.  II.  y).  Reduced  to  the  level  of  the 
sea,  the  pressure  is  nearly  equal  throughout  the  country^ 
except  that  it  appears  to  be  a  little  feeble  towards  the 
north. 

The  different  power  of  absorbtion  and  radiation  of 
temperature  in  different  soils  gives  rise  to  differences 
in  pressure. 

The  highest  pressure  occurs  at  the  level  of  the  sea. 

Generally  speaking,  the  pressure  is  lower  in  d  forest 
than  in  the  open  country. 

Pressure  stands  in  an  inverse  correlation  with  tem- 
peratiire.  During  the  day  it  diminishes  with  the  rise 
of  temperature  and  increases  with  its  fall.  It  varies, 
for  the  same  reason,  according  to  months  and  seasons ; 
it  increases  from  summer  to  winter,  and  diminishes 
from  winter  to  summer.  Comparing  winter  with 
summer,  Lagos  presents  a  higher  pressure  in  winter 
than  at  the  other  stations  by  oo3,68. 

It  is  of  no  practical  use  to  note  the  pressure  at  the 
other  10  stations.  It  may  be  mentioned,  however,  that 
the  pressure  at  Guarda  is  higher  in  summer  by  ooo.53; 
and  that  at  Montalegre  it  is  also  higher  both  in  spring 
and  in  autumn  than  in  winter  by  001.12  and  000.21, 
respectively.     The  peculiarities  are  due  to  local  causes. 

Given  the  same  temperature,  the  pressure  above  a 
certain  height  is  lower  on  the  sea  than  at  the  same 
height  on  land.  This  is  due  to  a  large  quantity  of 
watery  vapour  in  the  sea  air. 

In  general  terms  it  may  be  said  that  the  barometre 
rises  with  the  ivinds  from  the  north  and  from  the  land, 
and  falls  with  the  winds  from  the  south  and  from  the  sea, 
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An  examination  of  the  great  seasonal  centres  of 
action  in  and  around  Portugal  is  essential  in  order  to 
understand  clearly  the  distribution  of  winds.  M.  de 
Bort  has  devoted  one  of  his  memoirs  to  the  study  of 
the  circulation  of  air  in  the  Iberian  Peninsula  (3). 

In  January  a  pressure  bordering  on  767  mm.  has  its 
centre  in  the  Lusitanian  Sea  in  or  near  Madeira,  and 
there  is  also  an  area  of  high  pressure,  766  mm.  in  the 
centre  of  Spain,  both  these  centres  being  joined  by  a 
line  of  high  pressure  which  passes  through  Portugal, 
more  or  less,  along  the  chain  of  the  Serra  of  Estrela. 
Towards  the  south,  in  the  Mediterranean  Sea,  the  pres- 
sure is  low,  nearly  762  mm.,  and  a  similar  low  pres- 
sure in  found  in  the  Bay  of  Biscay. 

In  July  the  maximum  of  pressure  noticeable  near 
Madeira  in  winter  shifts  northwards  to  the  latitude  of 
the  Azores,  767  mm.,  where  it  spreads  over  a  consi- 
derable portion  of  the  ocean.  There  are  two  centres 
of  low  pressure,  one  of  7()o  mm.  in  the  north  of  Africa, 
and  the  other  of  761  mm.  in  the  centre  of  Spain.  In 
Portugal  itself  the  pressure  increases  from  the  west 
to  the  east;  it  is  752  mm.  along  the  coast  and  764  mm. 
along  the  eastern  frontier. 

Taking  the  whole  year  round,  the  greatest  point  of 
interest  is  the  seesaw  sort  of  arrangement  of  pressure 
in  the  Lusitanian  Sea.  An  increase  of  pressure  from 
north  to  south  in  winter,  and  an  increase  from  south 
to  north  in  summer,  there  being  a  great  amplitude  of 
pressure  over  a  large  surface  of  the  sea  around  the 
Azores.  This  is  the  key  to  the  change  in  the  regional 
winds  in  Portugal  in  winter  as  compared  with  summer. 

The  differences  in  pressure  may  be  constant  and 
annual,  giving  rise  to  equatorial  and  polar  winds;  they 
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may  be  constant  and  seasonal,  giving  rise  to  seasonal 
or  regional  winds ;  they  may  be  casual,  producing  oc- 
casional winds ;  and,  lastly,  they  may  be  local,  produc- 
ing the  sea,  the  mountain,  and  the  forest  breezes. 

Normal  pressures  give  rise  to  normal  types  of  wea- 
ther. 

3.  GENERAL,  REGIONAL  AND  OCCASIONAL  WINDS; 
THEIR  PREVALENCE  AND  VELOCITY. 

Wind,  as  already  stated,  is  nothing  but  the  air  in 
notion.  The  mechanism  of  all  kinds  of  winds  and 
breezes  is  the  same.  They  blow  from  an  area  of  high 
pressure  to  another  of  a  low  pressure,  but  owing  to 
the  rotation  of  the  earth,  those  which  start  from  the 
south  and  from  the  north  in  the  northern  hemisphere 
take,  at  first,  a  south-  and  a  north-easterly  direction, 
respectively ;  and,  then,  in  the  latitude  of  Portugal, 
the  former  becomes  a  south-west  and  the  latter  a  north- 
west or  a  north  wind.  A  similar  deflection  takes  place 
in  winds  starting  due  east  and  due  west.  The  greater 
the  gradients,  or  the  greater  the  proximity  and  the 
greater  the  difference  in  pressure  of  the  isobars,  the 
greater  is,  likewise,  the  velocity  or  the  force  of  winds. 
Halley  was  the  first  writer  to  give  a  detailed  descrip- 
tion and  a  sketch  of  a  circulatory  theory  of  the  Trade 
Winds  and  Monsoons  (i). 

Mountains,  hills,  or  even  a  belt  or  tall  trees,  change 
the  direction  of  winds  and  break  their  force.  The  con- 
figuration of  a  district  or  a  town  may  be  favourable  or 
otherwise  in  accordance  with  its  exposure  to  the  favour- 
able or  unfavourable  prevalent  winds.  As  a  rule,  there 
is  no  place  which  is  not  exposed   to  some  favourable 
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winds  in  one  season  or  another.  A  high  level  wind 
may  blow  on  a  mountain  without  affecting  the  plain. 

Winds  at  various  altitudes  in  the  air  have  not  vet 
received  any  attention  in  Portugal.  Their  observation 
is  of  importance  in  aerial  navigation.  Owing  to  the 
ignorance  of  these  currents  some  valuable  lives  were 
lost  not  long  ago  at  Oporto. 

i)  The  general  winds  are  equatorial  and  polar.  Their 
description  is  to  be  found  in  books  devoted  to  general 
climatology.  The  most  important  point  to  notice  in 
connection  with  them  is  that  the  equatorial  wind  be- 
comes in  the  latitude  of  Portugal  a  low  level  wind, 
especially  in  winter. 

2)  The  regional  or  seasonal  winds  are  of  greater 
importance  in  Portugal  than  the  general,  for  they  im- 
press distinctive  characters  upon  the  climate  of  the 
regions  in  which  they  prevail.  They  are  caused  by  the 
great  seasonal  centres  of  action  already  described. 
These  winds  blow  sometimes  in  the  same  direction  as 
the  polar  or  the  equatorial,  and  sometimes  in  the  con- 
trary direction  in  different  levels.  In  Portugal,  the  equa- 
torial wind  below  40°  N.  lat.  is,  generally  speaking,  a 
high  level  wind  and  blows  on  high  elevations ;  and  the 
polar  is  a  low  level  or  surface  wind  and  blows  gene- 
rally along  the  coast  and  on  the  plains.  Above  40"  lat. 
the  equatorial  wind  blows  in  winter  in  the  same  direct- 
ion as  the  Seasonal ;  in  summer  it  is  a  high  level 
wind  as  in  the  south. 

The  study  of  the  prevalence  of  winds  at  a  particular 
station  is  of  importance,  as  regards  the  station  itself, 
but  forms  no  sure  guide  to  the  prevalence  of  the  winds 
in  the  region  in  which  the  station  is  situated. 

If  all  the  winds   of  the  compass,    together   with  the 
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calm  (C),  be  reduced  to  8  points  and  the  calm,  the  per- 
centages of  the  most  prevalent  winds  in  the  months  of 
January  and  July  are  as  follow: 


JANUARY. 

Oporto . . . 

S.E. 

27,  E. 

23, 

S. 

1 3,   C. 

II 

Lisbon  . . . 

N. 

29,  N.E. 

2q, 

N.W. 

9,  C. 

2 

Lagos  .... 

N. 

26,  S.E. 

20, 

E. 

14,  c. 

0 

Moncorvo . 

E. 

II,  N.E. 

7. 

S. 

7,  C. 

34 

Beja 

N.W. 

19,  E. 

•9' 

N.E, 

16,  c. 

I 

Oporto . . 
Lisbon  . . 
Lagos  . . . 
Moncorvo 
Beja  .... 


N.W. 
N. 
N. 
N.E. 


40,  W.  26, 
3o,  N.W.  27, 
63,  S.E.  18, 
E. 


2D 


I4> 


N. 

S.W. 

N.W. 

N. 


21, 


C.  27 
C.  5 
C.    o 

C    2Q 


N.W.  34,  W.       27,  S.W.    8,  G. 


The  percentages  at  some  other  stations  are : 


Coimbra : 

January  . . . 

S.E. 

23, 

S. 

14, 

E. 

14. 

G. 

5 

July..;.... 

N.W. 

36, 

w. 

16, 

N. 

(3, 

G. 

II 

Guarda  : 

January  .  . . 

N.W. 

-7' 

s. 

19' 

N.E. 

4' 

G. 

4 

July 

N.W. 

37, 

s. 

^9' 

N.E. 

1 1, 

G. 

6 

Gampo  Maior 

January  .  .  . 

E. 

39, 

w. 

•4. 

N. 

8, 

G. 

0 

July  ..'..... 

W. 

20, 

E. 

20, 

N. 

14- 

G. 

0 
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Montalegre : 
January  . 
July 


N.        19,  E.        18,  N.E.    i5,  C.    9 
W.      32,  N.W.  16,   S.W.   i5,  C.    6 


It  is  easy  to  see,  at  a  glance,  how  the  different  stat- 
ions differ  from  each  other.  The  N.E.  wind  which  blows 
at  Lisbon  or  in  the  Lusitanian  Sea,  in  winter,  is  known 
as  the  Portuguese  Trade,  «an  extension,  according  to 
Abercromby,  of  the  true  trade  far  beyond  the  limit  of 
the  tropics,  but  meteorologically  identical  with  it»  (2). 

The  scale  adopted  by  the  Meteorological  Depart- 
ment in  ^the  description  of  the  velocity  of  winds  is : 
calm  o-i  km.  per  hour,  breeze  1-4,  very  weak  wind 
4-7,  weak  7-12,  moderate  i2-i5,  fresh  26-40,  strong 
4o-5o,  very  strong  5o-6o,  tempestuous  60-70,  and 
violent  70-100.  In  nautical  language  these  terms  are 
named:  faint  air,  light  air,  light  breeze,  gentle  breeze, 
fresh  breeze,  gentle  gale,  moderate  gale,  brisk  gale, 
fresh  gale,  strong  gale,  hard  gale,  and  storm  (Beaufort). 

The  mean  annual  and  seasonal  velocities  for  10 
years,  expressed  in  kilometres  per  hour,  are : 


An. 

Wt. 

Sm. 

Oporto 

Lisbon 

Lagos  

Moncorvo 

Beia 

... 

,5.77 
18.12 

12. 1 

I7.Q2 

.7.33 

I  1.2 

14.36 
19.58 

128 

At  Cuimbra  the  mean,  in  winter,  is  ib.i  and  in  sum- 
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mer  12.2;   at  Guarda  18. 5 1    and  i3.6;  and  at  Campo 
Maior  8.58  and  9-35,  respectively. 

The  velocity  in  moderate  latitudes  increases,  gene- 
rally speaking,  from  morning  to  aternoon  in  close  relat- 
ion with  the  temperature,  and  diminishes  from  after- 
noon to  midnight,  when  it  attains  its  minimum.  In  a 
similar  way,  it  is  also,  ordinarily  speaking,  greater  in 
summer  than  in  winter.  In  Portugal,  owing  to  the 
peculiar  distribution  of  the  centres  of  action,  the  velocity 
is  greater  in  winter  than  in  summer  along  the  coast  in 
the  N.  Atlantic  region,  above  40"  lat. ;  and  greater  in 
summer  than  in  winter  in  the  Lusitanian  region.  The 
difference  is  due  to  the  fact  that  at  Oporto  the  seasonal 
and  the  equatorial  winds  have  the  same  direction  in 
winter. 

The  velocity  of  winds  is  not  registered  at  Lagos  or 
at  Faro  in  the  Mediterranean  region,  but  it  appears 
that  it  is  more  moderate  than  in  the  N.  Atlantic  or  the 
Lusitanian  regions.  The  N.  Continental  is  a  region  of 
comparative  calm;  and  the  S.  Continental  region  has 
more  moderate  winds  than  the  Lusitanian.  It  has  to 
be  noticed,  however,  that  Beja  is  situated  far  more 
inland  than  Oporto  or  Lisbon. 

Wind  increases  in  velocity  in  altitudes  above  the 
ground,  for  near  the  ground  there  are  obstacles  to  its 
free  circulation.  In  Paris  the  mean  velocity  at  an  ele- 
vation ot  20  m.,  is  2  m.  i5  per  second,  whereas  at 
3o2  m.  it  is  8  m.  70.  In  the  plains,  near  the  ground, 
the  velocity  decreases  in  accordance  with  the  distance 
from  the  sea ;  it  is  comparatively  very  low  at  Campo 
Maior.  In  winter  the  velocity  is  higher  at  some  stations 
of  akitude  situated  inland,  as  at  Guarda,  than  at  the 
stations  on  the  littoral.     Under  equal  circumstances,  it 
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is  always  greater  on  the  sea  than  on  land  ;  and  less  in 
forests  than  in  the  open  country. 

Generally  speaking,  winds  have,  more  or  less,  a  hori- 
zontal direction.  When  strong  or  violent,  they  take  an 
obhquely  descending  direction,  as  it  is  sometimes  the 
case  with  the  N.  wind  in  summer;  or  they  take  an 
obliquely  ascending  course,  as  it  is  sometimes  the  case 
with  the  S.W.  w^inds  in  winter. 

3)  The  occasional  or  cyclonic  winds  depend  upon 
greater  variations  in  the  high  and  the  low  pressures, 
and  upon  a  steeper  pressure  gradient.  One  of  the  occa- 
sional winds  blows  on  the  coast  of  Algarve  from  the 
African  desert  for  2  or  3  days  at  a  time  and  gives  rise 
to  a  hot  temperature.  This  wind  extends,  occasionally, 
up  to  the  Serra  of  Cintra.  The  primary  cause  of  this 
wind  is  supposed  to  be  of  electrical  nature.  The  heated 
air  ascends  to  a  great  elevation,  taking  with  it  a  large 
quantity  of  suspended  sand,  and  descends  at  any  place 
with  great  violence,  and  acts  injuriously  upon  the  vege- 
tation. There  are  occasional  cold  winds  of  some  se- 
verity from  the  northerly  direction. 

4.    SEA,   MOUNTAIN,   AND   FOREST   BREEZES. 

1)  The  sea-bree'{es  form,  on  the  coast,  a  most  impor- 
tant element  of  climate.  Their  mechanism  is  similar  to 
that  of  the  general  winds.  The  pressure  is  low  on  land 
during  the  day  and  on  the  sea  during  the  night,  and, 
so,  there  is  a  breeze  on-shore  during  day  and  off-shore 
during  night.  These  currents  in  the  low  level  are 
accompanied  by  counter  currents  at  a  high  level. 

The  sea-breezes  are  frequent  in  summer,  but  they  are 
not  entirely  absent  in  winter.     They  rise  to  a  height  of 
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i3o  to  i5o  m.,  whereas  the  return  counter-current  rises 
to  200  m.  or  more.  On  some  portions  of  the  coast,  as 
that  of  Algarve,  the  breezes  follow  the  course  of  the 
sun.  They  blow  from  the  east  in  the  morning  or  at 
sun-rise ;  they  blow^  from  the  south  during  the  day ; 
from  the  west  in  the  evening;  and  from  the  north,  or 
from  land,  during  the  night;  hence  their  name  «vira- 
cao)),  or  the  changing  breeze. 

The  extent  of  the  sea  and  the  land  breezes  depends 
upon  the  configuration  of  the  country.  When  the  land 
slopes  more  or  less  towards  the  sea  their  influence 
may  be  felt,  in  each  direction,  up  to  distance  of  40  to 
5o  km.  from  the  coast.  When  there  are  hills,  as  along 
the  coast  of  the  S.  Continental  region,  they  do  not  pe- 
netrate far  inland.  When  the  slopes  are  very  favourable, 
as  in  the  southern  side  of  the  Serras  of  Arrabida  and 
of  Monchique,  the  land  and  sea-breezes  are  strongly 
developed. 

Besides  the  sea  and  the  land  breezes  there  is  a  con- 
siderable movement  of  the  air  near  the  coast  due  to 
tides  and  waves.  Both  these  may  be  compared  to  the 
movements  of  a  huge  fan. 

2)  The  mountain  breezes  are  likewise  produced  by  a 
mechanism  similar  to  that  of  the  sea  and  land  breezes. 
During  the  day  there  is  a  low  pressure  on  the  top  of 
mountains,  and  so  the  breeze  blows  up  the  valley;  du- 
ring the  night  there  is  a  low  pressure  in  the  opposite 
direction.  In  some  of  the  narrow  valleys  in  the  N.  Con- 
tinental region,  where  the  mountains  run  from  north 
to  south,  and  the  side  of  one  mountain  is  exposed  to 
the  sun  in  the  morning  and  that  of  another  in  the 
afternoon,  there  are  currents  of  breezes  in  the  morning 
from  east  to  west,  and  in  the  afternoon  from  west  to 
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east.  They  may  he  styled  «intermountain  breezes ». 
These  currents  are  feeble  when  the  mountains  are  co- 
vered with  snow,  and  the  valleys  are  shallow. 

In  some  situations,  as  the  southern  side  of  the  Serra 
of  Arrabida,  where  the  mountain  borders  on  the  sea, 
the  mountain  breezes  blow  down  to  the  sea  at  an 
acute  angle,  and  the  sea  breeze  rises  up  the  mountain. 
The  velocity  of  these  breezes  is  often  greater  than  that 
of  those  on  the  plains,  for  the  differences  in  pressure 
are  also  greater.  These  breezes,  termed  the  «rockwind)) 
by  fishermen,  form  a  sort  of  belt  at  a  short  distance 
from  the  coast,  and  present  an  obstacle  to  the  entrance 
of  the  boats  into  the  harbour. 

3)  Where  there  are  large  forests,  and  large  open 
spaces  in  its  neighbourhood,  local  currents  of  air  may 
be  established  between  the  forest  and  the  open  countrv 
during  the  day,  and  in  the  reverse  direction  during  the 
night.  A  forest  or  even  a  well-placed  belt  of  tall  trees 
have  a  decided  influence  in  changing  the  direction  of  a 
breeze  and  of  modifying  its  velocity.  There  is  a  greater 
calm  in  a  forest  than  in  the  open  country. 

The  breezes  may  blow  in  the  same  direction  as  the 
general  or  seasonal  winds  or  they  may  blow  in  the 
opposite  direction.  In  the  former  case  their  velocity  is 
greatly  increased;  in  the  latter  they  are  overcome  or 
replaced  by  the  stronger  currents. 

The  winds  and  breezes  are  not  felt  to  the  same 
extent  in  a  crowded  city  as  in  the  open  country.  In 
laying  out  streets,  or  in  building  a  house  or  a  hotel,  it 
is  necessary  to  study  carefully  the  direction  and  the 
nature  of  the  prevalent  winds  and  breezes. 
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D.    DIVISION   OF    PORTUGAL   INTO  REGIONS   BASED  UPON 
PRESSURE  AND  WINDS  :   ISOBARS  AND  ARROWS. 

This  is  a  subject  of  great  importance,  and  has  to  be 
considered  in  some  detail.  Places  having  the  same 
pressure,  reduced  to  the  sea-level,  are  united  by  lines 
termed  isobars;  and  winds  are  represented  by  arrows 
of  various  lengths  and  sizes,  showing  their  direction 
and  their  velocity. 

The  Portuguese  portion  of  the  axis  of  Woeikof,  or 
the  isobar  of  high  pressure,  separates  the  country  into 
two  main  divisions  :  the  northern  and  the  southern,  the 
line  of  division  running  through  the  chain  of  the  Serra 
of  Estrela. 

Local  centres  of  action  separate  the  N.  Continental 
from  the  N.  Atlantic  regions,  and  the  Mediterranean 
from  the  S.  Continental.  There  is  no  definite  line  of" 
division  between  the  Lusitanian  and  the  S.  Continental 
regions. 

In  Spain  the  axis  of  Woeikof  passes  through  the 
northernmost  part  of  the  country  and  not  nearly  through 
the  centre  as  in  Portugal. 

Winds  may  be  classified  according  to  their  pre- 
valence and  velocity.  They  may  be  further  classified 
according  to  their  humidity  and  temperature. 

The  frequency  of  winds  registered  at  two  or  three 
stations  in  a  large  province  is  not  of  much  use  as  a 
basis  of  classification  of  the  prevalence  of  winds  in 
that  province,  for  places  at  very  short  distances  regis- 
ter, owing  to  their  configuration,  ditferent  directions  of 
winds  although  proceeding  from  one  and  the  same 
point  of   compass.     At  Oporto,  for  instance,    the   fre- 
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quency  of  winds  registered  at  three  stations  are  :  at 
the  Observatory  of  the  Sefra  do  Pilar:  S.E,,  E.S.E., 
and  E.;  at  the  Observatory  of  the  medical  School,  only 
1.5  km.  distant  from  the  preceding:  E.,  S.E.,  and  E. ; 
and  at  the  Torre  d'Anjos,  at  the  Foz  do  Douro:  N.W., 
S.W.,  and  S.E.  A  similar  example  is  also  noticeable 
on  the  coast  of  Algarve.  When  there  is  a  N.  wind  at 
the  Cape  of  St.  Vincent  there  is  often  the  S.E.  at  Faro, 
and  the  E.  and  N.E.  at  Albufeira  and  Lagos.  The 
difficulty  of  determining  the  real  origin  of  winds  is  at 
times  so  great  that  their  nature  is  better  determined 
by  the  amount  of  moisture  they  contain  than  by  their 
actual  direction. 

Another  circumstance  which  renders  the  winds  regis- 
tered at  one  or  two  stations  useless  as  a  basis  of  clas- 
sification is  the  prevalence  of  breezes.  A  S.W.  wind 
blowing  on  the  coast,  for  instance,  may  be  a  seasonal 
wind  or  it  may  be  a  breeze.  There  is  no  way  of  dis- 
tinguishing the  two  by  the  examination  of  the  register. 
In  a  similar  way  a  land  wind  may  be  confounded  with 
a  mountain  breeze  or  vice-versa. 

Owing  to  these  difficulties,  it  is  necessary  to  look  at 
the  distribution  of  the  prevalence  of  winds  in  a  country 
from  a  wider  standpoint :  from  the  position  of  the  iso- 
bars, or  from  the  distribution  of  the  great  centres  of 
pressure ;  and  from  the  direction  of  the  winds  as  they 
blow  in  the  open,  where  they  meet  with  no  obstacle  to 
change  their  direction. 

Taking  the  winds  in  muter  as  the  basis,  Portugal 
may  be  divided  into  two  parts :  one  to  the  north  of  the 
Serra  of  Estrela,  under  the  S.  and  the  S.W.  winds, 
and  the  other  to  the  south,  under  the  N.  and  the  N.W. 
These  are  the  prevalent  winds  in  the  north  and  in  the 
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south  of  Woeikofs  axis.  Between  the  northern  and  the 
southern  regions  there  is  a  zone  of  variable  winds,  or, 
in  other  words,  a  portion  below  40°  of  lat.  lies  within 
the  zone  of  the  winter,  and  a  portion  above  40°  within 
the  zone  of  N.  winds  in  summer.  No  actual  limit  can 
be  fixed. 

If  all  the  mountains  in  the  north  had  a  N.  E.  to  S. 
W.  direction,  as  those  forming  the  valleys  of  the  Mon- 
dego  and  the  Vouga,  the  S.  W.  winds  would  penetrate 
up  to  the  frontier.  But  such  is  not  the  case.  The  Serras 
ot  Montemuro  and  of  Marao  shut  in  or  act  as  a  screen 
to  the  perflation  of  the  S.  W.  winds  into  the  province 
of  Traz-os-Montes,  and  so  two  distinct  regions  are 
formed :  one  the  North  Atlantic,  under  the  S.  and  S. 
W.  winds,  and  the  other  the  North  Continental,  to 
which  these  winds  have  no  fi'ee  access. 

Again,  if  the  whole  country  to  the  south  of  the  Serra 
of  Estrela  were  a  simple  plain,  the  N.  and  the  N.  W. 
would  be  the  prevalent  winds  all  over.  But  the  Serra 
of  Algarve  acts  as  a  screen  to  the  perflation  of  these 
winds  southwards,  and  so  a  distinct  region,  the  Medi- 
terrajiean,  is  formed,  consisting  of  all  the  area  to  the 
south  of  the  Serra.  The  prevalent  winds  in  this  region 
are  the  S.  ti..  and  the  S. 

Lastly,  the  country  lying  between  the  Serra  of 
Estrela  and  the  Serra  of  Algarve  has  the  N.  and  N.  W. 
as  the  prevalent  winds,  but  as  the  country  above  the 
valley  of  the  Tagus,  including  the  portion  to  the  north 
of  the  Bay  of  Setubal  and  of  the  Ribeira  Grande,  con- 
sists mostly  of  mountains,  the  Lusitanian  region  is 
under  the  inflluence  of  the  N.  and  N.  W.  winds  in  the 
plains  and  of  the  S.  and  S.  W.  winds  in  the  highlands, 
for  the  former  are,  in  the  latitudes  of  this  region,  low 
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level  winds,  and  the  latter  high  level  winds.  The 
direction  of  these  winds  are  sometimes  beautifully  exem- 
plified by  the  cloud :  the  low  level  clouds  running  from 
the  northerly  to  the  southerly  direction,  and  the  high  level 
clouds  in  the  opposite  direction.  The  region  between 
the  valley  of  the  Tagus  and  the  Serra  of  Algarve  or 
the  5.  Continental  region  has  no  high  mountains,  and 
its  prevalent  winds  are  the  N.  and  N.  W.  It  is  difficult 
to  draw  a  distinct  line  of  demarcation  between  this  and 
the  Lusitanian  regions,  on  the  northern  side.  For  the 
sake  of  convenience  the  Serra  of  Ossa  is  taken  as  the 
boundary  line,  running  westwards  to  the  Serra  of  Pal- 
mela,  and  eastwards  by  a  line  drawn  through  the  crest 
of  the  Serra  of  San  Mamede  up  to  the  frontier,  sepa- 
rating the  basin  of  the  Sorraia  from  that  of  the  Guadiana. 

During  summer,  the  centre  of  high  pressure  passes 
to  the  latitude  of  the  Azores,  and  as  a  consequence  the 
prevalent  winds  in  the  N.  Atlantic,  the  Lusitanian  and 
the  S.  Continental  regions  are  the  N.  and  N.  W.  In 
the  Meditereanean  region  the  prevalent  winds  are  the 
N. ;  and  in  the  N.  Continental,  the  Calm  and  N.  E.  The 
winds  in  summer  being,  more  or  less,  common  to  all 
the  regions,  have  not  the  same  importance  as  those  in 
winter.  But,  all  the  same,  above  40°  lat.,  the  influence 
of  the  S.  W.  winds  is  felt,  even  in  summer,  more  than 
below  it. 

Each  of  the  5  regions  has,  besides  the  seasonal 
winds,  some  characteristic  features  as  regards  its 
breeies.  In  the  N.  Atlantic  region,  owing  to  the  large 
number  of  mountains  and  their  proximity  to  the  sea, 
the  mountain  and  the  sea  breezes  are  extremely  well 
developed.  The  same  thing  occurs  in  the  Mediterranean 
region.     In    the   Lusitanian    region,    if   the    Serras    of 
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Cintra  and  Arrabida  be  excluded,  the  mountainous 
area  is  more  inland  and  so  there  is  no  interchange 
between  the  sea  and  the  mountain  breezes  as  in  the 
preceding  regions,  but  on  the  other  hand,  the  peninsulas 
of  Cape  Roca  and  Cape  Espichel  are  much  influenced 
by  the  sea-breezes.  In  the  N.  Continental  region  there 
are  mountain  and  valley  breezes ;  whereas  in  the  S. 
Continental  these  are  replaced,  towards  the  coast,  by 
feeble  sea-breezes,  which,  owing  to  the  dunes  and  the 
Serra  of  Cereal,  do  not  aftect  any  important  population. 

The  prevalence  of  distinct  winds  and  of  breezes  in 
the  5  regions  may  be  summarised  as  folloM's : 

The  N.  Atlantic :  S.W.  and  S. ;  mountain  breezes, 
well  developed  and  approaching  the  coast. 

The  Lusitanian:  N.  and  N.W.  in  the  plains;  S.W. 
in  the  highlands ;  mountain  breezes  receding  from  the 
coast;  sea-breezes  well  developed. 

The  Mediterranean:  S.  and  S.  E.;  mountain  and  sea 
breezes  very  well  developed. 

The  N.  Continental:  Calm  and  N.E,  ;  mountain, 
intermountain,  and  valley  breezes. 

The  S.  Continental:  N.  and  N.W.;  sea-breezes  feeble. 

The  sea-winds  blowing  through  the  valleys  of  the 
Vouga,  the  Mondego  and  the  Zezere  meet  in  the  district 
of  Guarda. 

From  the  figures  quoted  in  §  3,  it  is  clear  that  the 
winds  in  Portugal,  considered  as  a  whole,  are  moderate. 

The  inliuence  of  winds  in  the  distribution  of  humiditv 
and  temperature  will  be  described  in  the  following 
chapters. 

The  circulation  of  winds  in  January  and  February  (i) 
in  the  south  of  England  and  of  Ireland  is  under  the 
same  regimen  as  the  N.  Adantic  region  of  Portugal,  so 
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that,  barring  the  differences  in  latitude,  there  is  a  great 
similarity  in  the  climate  of  the  respective  regions  of  the 
two  countries.  The  most  prevalent  winds,  in  winter,  at 
Guardia  are  the  S.  W.,  and  S.  S.  W. ;  and  at  Badajoz 
the  N.  W.  and  N.  E. 

Some  writers  believe  that  the  winds  in  Lisbon  and 
in  Portugal  are  strong  and  at  times  violent.  This  does 
not  hold  good  when  applied  to  all  the  seasons  and  to  the 
whole  country.  Fitzroy  pointed  out  long  ago  that  «from 
Portugal  to  Iceland,  to  the  Isles  of  Scotland,  and  to 
Norway,  greater  variations,  stronger  winds,  and  less 
settled  weather  prevail,  even  in  summer,  as  latitude 
increases)^  (2).  In  the  north  of  Spain  there  is  a  popular 
proverb  which  says: 

El  viento  gallego 
Es  la  scoba  del  cielo, 

or  ((the  Gallician  wind  (which  is  very  strong)  acts  like 
a  brush  from  heaven)).  It  may  be  laid  down  that  the 
winds  in  Portugal  are  more  moderate  than  in  all  the 
countries  to  its  north. 

The  prevalent  winds  in  the  Mediterranean  region  of 
Portugal  are  similar  to  those  of  the  southern  coast  of 
Spain  and  of  France,  but  the  Portuguese  coast  is  almost 
free  from  the  solano  on  the  south  and  the  south-eastern 
coast  of  Spain,  from  the  mistral  on  the  south  of  France, 
and  from  the  sirocco  of  Southern  Italy.  Compared  with 
the  southern  coast  of  France,  the  winds  in  Lisbon  are 
more  moderate  in  winter (3).  The  winds  in  Portugal 
are  fresh  along  the  coast  sometimes  in  summer,  and 
occasionallv  in  winter. 
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b.  EFFECTS  OF  PRESSURE  AND  ^^1N^S  UPON'  MAN. 

The  influence  of  the  ordinary  diurnal  and  seasonal 
changes  in  pressure  is  not  well  understood.  Some  per- 
sons appear  to  be  susceptible  to  its  action,  but  the 
effect  may  be  due  to  the  electrical  and  other  changes 
which  are  coincident  with  great  depressions. 

The  pressure  of  the  atmosphere  on  each  cubic  centi- 
metre of  the  surface  of  the  earth  is  i,o33g'?^6;  and 
the  pressure  supported  by  the  human  body  at  the  sea- 
level  is  i7,5oo  kgm.,  which  is  reduced  to  g,8oo  kgm. 
at  an  altitude  of  4,600  m. 

A  high  pressure,  as  on  the  sea-shore,  combined  with 
other  climatic  factors,  has  the  effect  of  rendering  slower 
the  circulation  and  the  respiration.  It  gives  rise  to 
greater  oxygenation  of  blood,  and  acts  as  a  tonic  and 
a  sedative.  When  the  pressure  is  excessive  it  gives 
rise  to  the  «caisson))  disease  or  the  divers'  paralysis. 
A  pressure  of  20  atmospheres  gives  rise  to  convulsions 
and  death  due,  according  to  Bert,  «to  the  excess  of 
oxygen))  (i).  It  has  been  noticed  that  there  is  some 
relation  between  high  pressure  and  the  frequency  of 
apoplexy. 

A  low  pressure,  as  observed  on  high  altitudes,  has  a 
contrary  effect.  The  balance  between  the  internal  and 
the  external  pressure  is  lost.  There  is  less  oxygenation 
of  blood.  When  the  pressure  is  excessively  low,  it  gives 
rise  to  mountain  sickness,  bleeding  from  the  nose,  and 
a  tendency  to  pulmonary  hemorrhages.  The  mountain 
sickness  is  noticeable  at  an  altitude  of  3,5oo  to  4,000  m. 

In  general  terms,  a  high  pressure  when  it  exceeds  a 
certain    amount    is    depressing;    and    a    low    pressure 
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within  certain  limits  is  stimulating.  When  there  is  a 
rise  or  a  fall  of  pressure  certain  nervous  and  asthmatic 
persons  feel  relieved  or  aggravated.  Constant  depression 
diminishes  the  dige3tive  powers.  A  low  pressure  is 
useful  in  those  complaints  in  which  it  is  necessar}'^  to 
reduce  the  pressure  of  blood  towards  the  lungs. 

Mr.  Dexter  has  correlated  a  high  pressure  with  an 
increase  in  crime,  insanit)^,  bad  conduct,  sickness,  and 
suicides;  and  a  low  pressure  with  a  decrease  in  drunk- 
enness and  in  clerical  errors  (2). 

Different  persons  show  different  capacities  to  bear 
the  various  pressures  or  forces  of  ivind.  Generally 
speaking,  moderate  winds  are  more  agreeable  than 
either  the  calm  or  strong  winds.  Delicate  and  feeble 
persons  cannot  bear  strong  winds.  Some  neurasthenic 
and  hvsterical  persons  do  well  under  strong  winds. 
Strong  winds  hinder  free  and  easy  respiration. 

The  force  of  winds  has  a  great  inHuence  in  deter- 
mining the  sensations  due  to  moisture  and  temperature. 

The  pressure  of  wind  upon  the  human  body  is  in 
proportion  to  the  square  of  its  velocity. 


v'^elocity  of  winds  in  m, 

per 

second. 

Vi 

essure  in  kgm.  on  one 

I  m. 

0.125  kgm. 

2 

o.5oo 

3 

1.123 

4 

2.000 

10 

i2.5oo 

•20 

5  0.000 

40 

200.000 

In  general  terms,  it  may  be  said  that  the  winds  from 
the  sea  are  more  favourable  to  health  than  those  from 
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land,  and  the  winds  on  mountains  are  more  favourable 
than  in  the  plains.  In  Portugal,  the  N.  and  the  S.  winds 
are  favourable  to  health,  especially  the  former  ;  the  N. 
E.  and  the  S.  W.  are  unfavourable;  the  N.  W.  and 
the  S.  E.  are  suspicious;  the  W.  is  very  favourable; 
whereas  the  E.  is  very  unfavourable.  As  regards  breezes, 
those  which  proceed  from  the  sea,  the  mountains  and 
the  forest  are,  comparatively  speaking,  more  favourable 
than  those  which  proceed  from  land,  valleys,  and  open 
spaces.  The  velocity  being  the  same,  the  influence  of 
the  winds  and  breezes  depends  upon  their  temperature 
and  humidity. 

The  winds  have  a  great  influence  in  cleaning  the 
atmosphere  of  its  impurities.  Under  unfavourable  cir- 
cumstances, they  may  be  the  conveyors  of  impurities, 
such  as  smoke,  dust,  &c.  The  influence  of  winds  in 
conveying  the  germs  of  diseases  is  not  so  great  as  it 
was  believed  to  be  formerly. 

As  a  rule,  a  considerable  air  movement  is  stimulating; 
a  mild  wind  or  a  breeze  is  sedative ;  and  the  absence 
of  winds  or  calms  are  enervating  or  depressing. 
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CHAPTER  V. 
HUMIDITY,  RAIN  AND  NEBULOSITY. 

Without  watery  vapour  the  air  is 
irrespirable. 

1  .    IMPORTANCE   OF   HUMIDITY. 

Water  may  be  present  in  the  air  and  on  the  ground 
as  vapour,  liquid  or  soHd.  Of  all  these  forms,  the 
invisible  vapour  in  the  air  is  the  most  important.  Air 
without  watery  vapour  is  irrespirable.  A  certain  amount 
of  atmospheric  humidity  is  just  as  essential  to  life  as  a 
certain  degree  of  atmospheric  temperature.  Next  in 
importance  to  the  watery  vapour,  and  a  long  way  off, 
is  the  annual  amount  and  distribution  of  rain.  Then 
comes  nebulosity,  or  the  amount  of  mist,  fog  and  cloud. 
And,  lastly,  follow  snow,  hail,  frost,  and  dew. 

The  invisible  vapour  of  water  forms  one  of  the 
variable  constituents  of  the  air.  Its  presence  and  its 
importance  is  not  so  self-evident  as  that  of  the  tempe- 
rature of  the  air.  Tyndall  was  the  first  to  show  how  it 
exerts  an  extraordinary  energy  as  a  radiant  and  as  an 
absorbent  of  heat;  and  how  a  large  quantity  of  watery 
vapour  in  the  air  shields  the  earth  from  the  sun's  heat 
by  day,  and  from  the  chilling  effects  of  its  own  radiation 
by  night(i). 

The  presence  of  the  watery  vapour  in  the  atmosphere 
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is  due  to  evaporation.     The  evaporating  power  of  the 
air  has  an  important  influence  upon  the  luiman  frame. 

2.    EVAPORATION  OR  THE  CAUSE   OF   HUMIDITY. 

The  following  table  shows,  in  millimetres,  the  mean 
amount  of  evaporation  during  ten  years. 


Oporto. . . 
Lisbon  . . . 

Lagos 

Moncorvo 
Beja 


An. 

Wt. 

Spr. 

Sm. 

829.4 

155.3 

218.9 

25i  .3 

1047.3 

89.0 

283.6 

473.8 

2214.3 

183.4 

508.9 

io36.5 

203.9 

198.7 


485.5 


The  respective  tigures  for  Coimbra  are:  2188:  3i3, 
528,  8o3  and  488;  for  Guarda,  1201  :  178,  368,  726, 
and  284;  and  for  Campo  Maior,  2297:  393,  676,  io58, 
and  56 1. 

The  evaporating  power  of  the  air  depends  upon 
pressure,  upon  the  amount  of  watery  vapour  already 
existing  in  the  air,  upon  the  degree  of  temperature,  and 
upon  the  force  of  winds.  The  differences  between  all 
the  stations  depend  upon  one  or  more  of  these  causes. 
The  evaporation  increases  from  the  northern  latitudes 
to  the  southern  ;  and  it  is  greater  in  high  altitudes  than 
in  the  plains. 

In  winter  the  evaporation  at  Oporto  is  a  little  less 
than  twice  that  at  Lisbon,  but  in  sumnier  it  is  quite  the 
reverse.     At  Beja  the  amount  is  somewhat  more  than 
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that  at  Oporto  in  winter,  and  it  is  four  times  more  in 
summer. 

It  has  been  calcuhited  that  the  extent  of  surface 
required  for  the  production  of  a  ton  of  salt  in  the  sak- 
pans  near  the  Tagus  is  56  sq.  metres,  whereas  at  Aveiro 
it  is  286,  and  near  the  Sado  only  33. 


humidity:  absolute  and  relative. 


Absolute  humidity  is  the  amount  of  watery  vapour 
by  weight  in  a  given  volume  of  air.  The  following  table 
shows  in  millimetres  the  mean  vapour  tension  or  vapour 
pressure  calculated  from  3  observations  a  day  during  10 
years.  The  millimetres  represent  also,  approximately, 
the  weight  of  the  vapour  in  grams  in  a  cubic  metre  of  air. 


Oporto 

Lisbon 

Lagos 

Moncorvo  . . 
Beja 


An. 

Wt. 

Spr. 

Sm. 

10.23 

7-44 

9.21 

13.43 

o.3i 

y.bi 

8.32 

11.19 

10.33 

8.44 

9.23 

12.43 

9.13 

b.70 

8.36 

11.71 

8.79 

7.23 

7.92 

10.35 

10.84 

10.  i3 
11.24 

9.75 
9.66 


The  annual  means  at  the  other  stations  are:  Coim- 
bra  9.07,  Guarda  6.(56,  Montalegre  6.98,  Estrela  3.72, 
S.  Fiel  7.46,  Faro  u.48,  Evora  i3.i  [2  observations  a 
day),  Vila  Fernando  8.72  (2  observations). 

At  all  the  stations  there  is  more  absolute  humidity  in 
summer  than  in  winter,  and  more  in  autumn  than  in 
spring.     The  air  at  Lisbon  contains  less  mean  annual 
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amount  of  moisture  than  that  at  Oporto  or  Lagos.  In 
winter  Oporto  has  less  amount  of  moisture  than  Lisbon, 
but  more  in  all  the  other  seasons. 

The  monthly  absolute  humidity  is  at  its  maximum  at 
Beja  in  August,  and  at  all  the  other  four  stations  in 
July;  the  minimum  at  all  the  stations  is  in  January.  At 
Coimbra  the  maximum  is  in  August  and  the  minimum 
in  December. 

Relative  humidity  is  the  phrase  used  to  indicate  the 
quantity  of  watery  vapour  in  a  certain  volume  of  air, 
expressed  as  the  percentage  ot  the  amount  that  the 
same  quantity  of  air  at  the  same  temperature  and  at 
the  same  pressure  could  possibly  hold  when  completely 
saturated.  Usually  the  term  humidity  means  relative 
humidity. 

The  mean  relative  humidity,  calculated  from  three 
observations  in  24  hours,  at  the  5  stations  during 
10  years,  is  : 


Oporto. . . 
Lisbon  . . . 
Lagos.... 
Moncorvo 
Beja 


An. 

Wi. 

Spr. 

Sm. 

77.5 

80.7 

74-3 

74-9 

61.8 

70.0 

5q.i 

53.5 

66.6 

75.0 

63  6 

5y.4 

68.8 

87.7 

66.3 

5o.o 

64.4 

77.8 

63  3 

49.3 

79-9 
63.8 
68.2 
71.4 
67.3 


The  mean  annual  at  the  other  stations  is:  Coimbra  72 
(mean  of  hourly  observations),  Guarda  66,  Montale- 
gre  65,  Estrela  68,  San  Fiel  56,  Faro  72,  Evora  83  (2 
observations  a  day),  and  \\\d  FV-rnando  58  (2  observa- 
tions). 
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If  San  Fiel  and  Vila  Fernando  be  excluded,  Lisbon 
has  a  lower  mean  annual  relative  humidity  than  all  the 
other  stations.  In  winter  it  has  lo  p.  c.  less  than  Oporto, 
and  3  p.  c.  less  than  Lagos.  The  yearly  fluctuation,  or 
the  difference  between  the  most  humid  and  the  least 
humid  months,  is  as  follows:  Oporto  i3.o,  Lisbon  22.4, 
Lagos  2i.o,Moncorvo44.3,  and  Beja  34.4.  The  apparent 
anomaly  of  Lisbon  as  regards  its  relative  humidity  is 
due  to  the  winds. 

The  relative  humidity  calculated  from  observations 
taken  3  times  a  day  gives  a  lower  mean  than  that 
calculated  from  24  or  hourly  observations.  The  diffe- 
rence between  the  two  as  regards  Lisbon  is  about 
5  p.  c.  This  is  probably  the  reason  why  Coimbra 
presents  a  higher  relative  humidity  than  some  of  the 
other  stations. 

At  all  the  five  stations  December  is  the  most  humid 
month  and  July  the  driest.  Coimbra  presents  the 
greatest  humidity  in  November  and  the  least  in  August. 
Broadly  speaking,  the  mean  monthly  humidity  in 
March,  and  the  mean  between  the  middle  of  September 
to  the  middle  of  October,  correspond  with  the  mean 
annual.  From  November  to  the  commencement  of  Fe- 
bruary there  is  less  variation  at  Lisbon  from  nionth  to 
month  than  at  the  other  stations,  or  in  other  words,  in 
autumn  and  winter  there  is  greater  tendency  to  dryness 
than  to  humiditv. 

The  variation  of  humidity  during  the  da\"  is  nearlv 
inverse  of  the  variation  of  temperature.  It  stands  at  its 
maximum  at  sunrise,  diminishes  to  its  minimum  at 
about  14  o'clock,  increases  rapidly  towards  the  evening, 
and  very  slowly  during  the  night. 

In  summer  the  relative  humidit\-  diminishes  towards 


CLIMATE  OF   PORTUGAL 


the  centre  of  the  peninsula,  so  that  it  is  about  20  p.  c. 
less  at  Madrid  as  compared  with  Lisbon  ;  in  winter  it 
is  frequently  near  the  point  of  saturation  at  the  former 
city,  and  70  p.  c.  at  the  latter.  In  winter,  at  Guardia  it 
is  84  as  compared  with  80  at  Oporto ;  and  76  at  Bada- 
joz  as  compared  with  74  at  Campo  Maior.  The  relative 
humidity  in  London  is  84,  rising  to  90  at  Tottenham 
and  falling  to  80  at  Kew. 


4.    RAINFALL  :    AMOUNT  AND   FREQUENCY. 

Although  the  rainfall  in  a  country  is  not  of  such 
importance  in  medicine  as  the  atmospheric  humidity, 
still  its  amount  and  distribution  form  a  good  guide  to 
the  relative  humidity  and  also  to  the  other  aqueous 
phenomena;  it  forms  likewise  a  good  guide  to  the 
amount  or  intensity  of  vegetation. 

The  mean  amount  of  rain  (Map  v)  in  niillimetres 
observed  during  10  years  is: 


Oporto 

Lisbon  . . . . 

Lagos 

Moncorvo  . 
Beja 


An. 

Wt. 

Srr. 

Sm. 

1233.6 

477-7 

291  4 

1  2  I  .  I 

640.7 

259.9 

145.7 

J9.9 

478.6 

181.0 

qi.h 

20.2 

529.9 

.73.6 

i33.i 

61 .3 

-^94.  J 

207.2 

.DO. 7 

2(3.9 

J4J.4 

195.0 
i85.8 
.61.9 

199.5 


The  mean  amount  of  rain  at  the  other  stations  are  : 
Coimbra   8o3"^'" ,   Guarda  890,  Montalegre   11G2,   Es- 
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trela  2773,  San  Fiel  ()()3,  Faro  3gi,  Kvora  5(|4,  Campo 
Maior  545,  and  Vila  Fernando  62b. 

The  annual  amount  of  rainfall  Is  nearly  twice  as 
much  at  Oporto  as  at  Lisbon,  and  three  times  as  much 
as  at  Lagos.  At  Moiicorvo  and  Campo  Maior  it  is  about 
the  same,  and  about  one-half  of  that  at  Oporto.  If  all 
the  1 3  stations  be  considered  ensemble,  Estrela  has  the 
highest  amount,  and  Faro  the  lowest. 

At  the  stations  near  the  littoral  the  rainfall  increases, 
proportion  for  proportion,  in  winter  and  spring,  from 
Oporto  to  Lagos;  whereas  in  summer  it  is  proportion- 
ately much  more  at  Oporto.  Lagos,  Campo  Maior  and 
Coimbra  show  a  tendency  to  a  greater  rainfall  in  autumn 
than  in  winter. 

At  Oporto  the  maximum  amount  of  rain  is  in  Decem- 
ber, and  at  the  other  4  stations  it  is  in  November.  This 
confirms  the  popular  proverb : 


De  todos  OS  Santos  ao  Natal, 
E  inverno  natural: 


or,  ((the  real  winter  lasts  from  All  Saints'  Dav  to 
Christmas)). 

At  Oporto  and  Lisbon  the  minimum  is  in  July ;  at 
the  other  3  stations  it  is  in  August. 

Broadly  speaking,  it  rains  in  winter  in  the  morning  ; 
and  in  summer  in  the  afternoon.  The  statistics  at 
Coimbra  show  that  it  rains  more  at  (i  o'clock  and 
between  16  and  iS  o'clock,  and  the  least  between  1  i  to 
1 3  o'clock. 

There  is  a  close  connection  between  the  absolute 
humidity  in  the  air  in  summer  and  the  amount  of  rain 
in  that  season. 
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Of  all  the  climatic  factors  the  amount  of  rain  varies 
through  the  widest  limits  and  with  the  greatest  irregu- 
larity, so  that  a  true  average  requires  a  prolonged 
observation.  The  mean  rainfall,  for  instance,  in  Lisbon 
during  74  years  is  729'^'"-,  the  minimum  being  344  in 
1837,  and  the  maximum  i34i.5  in  1896. 

The  frequency  or  the  mean  number  of  da}s  of  rain- 
fall during  10  years  at  the  5  stations  is  a  follows: 


Oporto. . . 
Lisbon  . . . 
[.agos . .. . 
Moncorvo 
Beja 


An. 

Wt 

Spr. 

Sm. 

l58.l 

47-7 

42.3 

22.  G 

ii3  6 

42.7 

30.4 

8.8 

57.4 

21.7 

12.2 

3.5 

12S  G 

40  -1 

3G.I 

16.2 

1 1 1 .2 

39  8 

33.7 

8.2 

45.5 

31.7 
19.7 

35.8 
2q.5 


The  number  of  days  of  rain  stands  more  or  less  in 
proportion  to  the  amount  of  rain.  Faro  has  the  least 
number  of  days,  and  Oporto  the  highest.  The  mean 
number  of  days  for  the  whole  of  Portugal,  during  the 
year,  is  about  100. 

The  distribution  of  rain  in  Portugal  and  its  influence 
upon  agriculture  has  been  studied  by  Prof.  Almeida 
Figueiredo(i ). 

The  rainfall  is  at  its  maximum  in  November  and 
December;  and  at  its  minimum  in  July  and  August.  In 
the  centre  of  the  Peninsula  the  maxima  occur  in  May 
and  Noveniber,  and  the  minima  in  July.  Along  the 
western  coast  of  the  Peninsula  the  amount  of  rain 
increases  horn  the  south  of  Portugal  towards  Gibraltar; 
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and  from  the  north  of  Portugal  towards  Coruna  ;  so 
that  in  the  south  it  is  478"^"^-  at  Lagos,  ()Oo  at  Cadiz, 
and  822  at  Gibraltar;  and  in  the  north  it  is  i233'^"'-  at 
Oporto,  149(3  at  Guardia,  and  1814  at  Santiago.  The 
rainfall  diminishes  in  proceeding  towards  the  centre  of 
the  Peninsula :  at  Salamanca  it  is  one-third  of  that  at 
Guarda ;  and  at  Badajoz  one-half  of  that  at  Campo 
Maior.  In  Great  Britain  there  is,  generally  speaking, 
little  variation  in  the  amount  of  rainfall ;  the  maximum 
is  in  October  and  November,  and  the  minimum  in  June. 
The  amount  of  rain  in  London  is  704"^"^  ;  and  the 
number  of  days  per  year  is  1G7. 

5.  nebulosity:  mist,  fog  and  cloud. 

Mist  and  cloud  consist  of  water  in  the  air  in  a  visible 
form;  a  fog  is  a  dense  mist  combined,  in  large  or 
manufacturing  cities,  with  a  good  deal  of  smoke. 

The  mean  number  of  days  of  mist  in  10  years  is  as 
follows : 


Oporto.. . 
Lisbon  . .  . 
Lagos . . . . 
Moncorvo 
Beja 


An 

So 

q 

24 

8 

0 

2 

2(> 

Q 

22 

2 

Wt. 


Spr. 


O  2 
.4.3 
12.8 


2.5 
0.0 

3  2 
2  o 


>o  J 
1.8 

0  o 

1  I 

I.O 


24..') 

7-7 
0.0 
8  3 

r>.4 


The  number  of  days  of  mist  at  some  of  the  other 
stations  is:  Coimbra  70,  Guarda  78,  Montalegre  18, 
Campo  Maior  19,  and  San  Fiel  3o. 
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Practically  speaking,  there  is  no  mist  at  Lagos,  but 
it  i?  frequent  at  Oporto. 

Mists  are  often  damp,  but  sometimes  they  are  dry, 
that  is,  they  have  no  infiuence  on  the  hygrometre. 

Real /bo-s  are  very  rare  in  Portugal.  They  are  frequent 
in  London  and  other  manufacturing  cities  the  climate 
of  v^hich  is  moist. 

Clouds  are  represented  by  figures  from  o  to  10,0 
indicating  the  entire  absence  of  clouds,  and  10  indicating 
the  w^hole  sky  covered  with  clouds.  The  mean  annual 
prevalence  of  clouds  is  practically  the  same  at  all  the 
stations.  Oporto  shows  4.5,  Lisbon  4.0,  and  Lagos  4.2. 
The  maximum  at  all  the  stations  is  in  winter  and  the 
minimum  in  summer ;  spring  and  autumn  are  almost 
alike. 

The  clouds  aftect  the  climate  in  two  ways:  in 
preventing  the  sun's  rays  reaching  the  earth,  and  in 
reducing  terrestrial  radiation. 

The  nebulosity  of  England  is  between  6  and  7  ;  and 
that  of  the  west  of  Ireland,  between  7  and  8. 

G.    SNOW,    HAIL,   FROST  AND    HEW. 

Snojv  has  not  the  same  importance  in  Portugal  as  in 
Other  countries.  The  mean  number  of  days  during  10 
years  is:  Oporto  19,  Lisbon  2,  Lagos  o,  Moncorvo  o 
and  Beja  9.  At  Coimbra  it  is  19,  Guarda  3i,  Monta- 
legre  23,  Estrela  3(3,  and  Campo  Maior  i().  The  snow 
on  the  coast  of  the  Lusitanian  region  is  rather  a 
meteorological  curiosity.  At  Lisbon  it  does  not  lie  on 
the  ground  even  for  a  few  minutes.  At  Estrela  it  lies 
for  6  months.  The  nearest  elevation  in  relation  to 
Lisbon  where  it  lies  for  a  few  days  is  Monte  Junto. 
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In  comparing  ihe  Mediterranean  region  of  Spain, 
which  is  in  the  same,  or  below  the,  latitude  of  the. 
Mediterranean  region  of  Portugal,  there  is  a  circum- 
stance of  capital  importance  in  the  determination  of  the 
climates  of  the  two  regions.  In  Portugal  there  is  no 
mountain  covered  with  snow,  in  winter,  in  the  proximity 
of  Algarve ;  whereas  Andalusia  and  Granada  have 
several  such  mountains. 

Hail  is  more  frequent  in  March  than  in  any  other 
month. 

As  regards /ros/.  Oporto  has  in  lo  years  a  mean  of 
0.7  days,  Lisbon  and  Lagos,  none,  Moncorvo  i3.6, 
and  Beja  2.3.  Coimbra  has  7,  Guarda'iy.S,  and  Campo 
Maior  none. 

Dew  has  not  the  same  importance  in  medical  clima- 
tology as  in  the  agricultural.  It  is  more  frequent  in 
autumn  and  in  spring  than  the  other  seasons. 

7.    INI  LUHNCK    OF   GKOGRAI'HICAL    FEATURES    UPON    HUMIDITY. 

The  amount  of  evaporation  diminishes  from  the  lower 
to  the  higher  latitudes.  The  Lusitanian  region  occupies 
an  intermediate  place.  The  relative  humidity  is  higher 
in  the  two  northern  than  in  the  three  southern  regions. 
The  Lusitanian  region  presents,  as  judged  by  its 
stations,  the  lowest  percentage.  The  excess  of  rainfall 
in  the  N.  Atlantic  region  is  out  of  all  proportion  to  the 
Mediterranean.  The  number  of  days  of  rain  is,  as 
compared  with  that  in  the  Mediterranean  region,  three 
times  more  in  the  N.  Atlantic,  twice  more  in  the 
Lusitanian,  and  somewhat  more  in  the  N.  and  S. 
Continental  regions.  Mist,  cloud,  and  snow  increase 
from  south  to  north. 
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The  influence  of  altitude  upon  humidity  depends 
greatly  upon  the  exposure.  The  south-western  sides, 
or  those  exposed  to  the  sea,  are  more  humid  than  the 
north-eastern  or  those  exposed  to  the  land.  At  Guarda 
the  amount  of  evaporation  is  one-half  of  that  at  Coimbra 
or  Gampo  Maior.  The  relative  humidity  is  less  at 
Guarda,  Montalegre  and  Estrela  or  at  an  elevation  of 
3oo  m.  or  upwards,  than  at  San  Fiel  or  at  the  level  of 
the  sea  in  places  situated  inland.  The  nights  are 
moister  than  the  days  near  the  ground,  but  it  is  just  the 
reverse  at  an  altitude  of  700  m.  above  the  ground. 
In  higher  altitudes  winter  is  drier  than  spring  ajid 
summer. 

The  rainfall  in  altitudes  is  greater  than  in  plains  ;  it 
is  four  times  more  at  Estrela  than  at  San  Fiel  ;  and 
twice  more  at  Montalegre  than  at  Beja.  Mists  are 
generally  found  in  valleys,  but  they  are  much  more 
frequent  at  Guardit  than  at  San  Fiel.  Cloudiness 
increases  in  some  mountains  and  decreases  in  others. 
At  Guarda  and  Montalegre  it  is  less  than  at  Coimbra. 
As  a  rule  snow  falls  one  month  earlier  and  one  month 
later  in  altitudes  than  in  plains. 

Other  conditions  being  equal,  the  amount  of  evapora- 
tion depends  upon  the  amount  of  moisture  of  the  soil. 
The  relative  humidity  is  greater  in  marshy  soils.  The 
rainfall  diminishes  with  the  height  above  the  ground. 
The  nature  of  the  soil  has  some  influence  in  the  distri- 
bution of  mist,  dew,  snow,  and  frost. 

Other  circumstances  being  the  same,  there  is  greater 
evaporation  from  a  given  surface  of  fresh  water  than 
that  of  the  sea;  for  the  latter  has  a  higher  specific 
gravity.  Absolute  humidity  is  greater  over  the  sea 
than   over   the   land.     Relative  humidity  increases  in 
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proceeding  inland  in  winter,  so  that  it  is  nearly  at  the 
point  of  saturation  at  Madrid.  It  rains  more  on  the 
sea  than  on  the  plains,  but  it  rains  less  in  the  proximity 
of  large  rivers. 

On  the  coast  the  maximum  of  rain  occurs  generally 
during  night,  and  the  minimum  between  10  and 
16  o'clock;  in  the  interior  or  inland  places  the  principal 
maximum  is  in  the  afternoon,  and  the  secondary 
maximum  is  in  the  night  or  early  morning,  the  chief 
minimum  being  between  10  to  14  o'clock.  The  surface 
of  marshes  is  not  covered  as  frequently  with  mist  as 
the  layer  of  air  at  a  certain  elevation.  The  deposition 
of  dew  is  less  frequent  near  the  coast  than  in  inland 
plains  and  in  deep  valleys. 

A  good  deal  of  vegetatioji  retains  a  greater  amount 
of  moisture  in  the  ground  and  prevents  free  evaporation. 
A  striking  example  of  this  fact  is  furnished  by  Brito 
Capello.  From  1881  to  i883,  when  the  botanical 
garden  around  the  Lisbon  Observatory  was  being 
planted,  the  mean  annual  evaporation  was  i367'^'^-;  but 
from  i8qi  to  i8c)5,  when  the  arborisation  was  quite 
complete,  the  mean  fell  to  11  iG™"-,  the  decrease  being 
nearly  3o  p.  c.  In  a  forest  there  is  a  great  deal  of 
evaporation  of  watery  vapour  from  the  leaves,  and  the 
relative  humidity  is  3  to  10  p.  c.  higher  than  in  the 
open  country.  It  has  been  calculated  that  the  surface 
of  leaves,  laid  side  by  side,  would  cover  three  to  four 
times  the  surface  of  the  ground  covered  by  trees. 

Forests  intercept  rain,  their  influence  is  local  and  not 
cosmic.  Prof.  Augusto  de  Figueiredo  gives  a  good 
example  of  the  local  intluence  of  trees  upon  the  rainfall. 
There  are  two  rain  gauges  at  the  Lisbon  Observatory  : 
one  placed  on  the  ground,  and  the  other  at  an  elevation 
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of  2i'^'2.  Refore  i883,  or  before  the  botanical  garden 
was  laid  out,  the  amount  of  rain  registered  in  the  lower 
raingauge  was,  excepting  one  occasion,  always  less 
than  that  in  the  higher,  but  from  i883  to  iSgS,  the 
conditions  were  reversed,  the  mean  annual  in  the  lower 
was  43"™'". 54  more  than  in  the  higher  (i).  Another 
example  of  the  same  kind  is  furnished  by  Souza  Pimentel. 
The  amount  of  rainfall  at  S.  Pedro  de  Muel,  in  open 
ground,  is  371'"'". 3;  in  the  forest,  4'''". 7  inland,  it  is 
723.4  or  1 52"™'".  I  more  (2).  Pine  forests  give  rise  to  a 
greater  amount  of  rainfall  than  forests  with  trees  with 
Hat  leaves  ;  they  give  rise  also  to  more  dew.  It  is 
partly  due  to  the  influence  of  vegetation  that  the  rivers 
in  Portugal  are  better  supplied  with  water  than  those 
in  Spain. 

The  rapid  cooling  of  meadows  at  nights  gives  rise 
to  mists  and  dew. 

Generally  speaking,  in  crowded  cities  the  evaporation 
from  the  ground  is  less,  and  the  atmospheric  humidity 
is  greater. 

8.    WINDS   AS   CONTROLLERS   OF    HUMIIHTY. 

All  Other  conditions  being  the  same,  it  is  the  force 
of  the  winds  that  regulates  the  amount  of  evaporation. 

A  table  on  the  next  page  shows  the  absolute  and  the 
relative  humidities,  and  the  extent  of  clouds  at  Lisbon 
during  January  and  July;  and  also  the  mean  amount  of 
rainfall  at  Lisbon  and  at  Coimbra,  corresponding  with 
winds  from  each  point  of  compass. 

At  Lisbon  the  S.  S.  ^^^,  in  JanLiar\-,  shows  the 
maximum  nmountoi'  absolute  liuniidity,  which  decreases 
gradually  in  passing  through  the  points  of  compass  in 
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the  southern  and  eastern  direction  on  the  other, 
attaining  the  minimum  exactly  in  the  opposite  direction: 
the  N.  N.  E.  The  frequency  or  the  duration  of  the 
winds  from  different  directions  explains  why  the  absolute 
humidity  is  less  in  January,  February  and  March,  than 
in  October,  November  and  December. 
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The  amount  of  humidity  corresponding  with  winds 
from  each  point  of  compass  depends,  in  each  season, 
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upon  the  nature  and  the  extent  of  the  surface  over 
which  it  has  travelled.  The  N.  N.  W.,  for  instance, 
is  not  accompanied  in  winter  by  as  much  humidity  as 
the  S.  S.  W.,  for  it  has  traversed,  so  far  as  Lisbon  is 
concerned,  over  a  Hmited  area  of  the  sea,  and  a 
region  of  cold  temperature;  whereas  the  S.S.W.  has 
proceeded  from  a  much  warmer  region  and  traversed 
a  larger  surface  of  the  ocean.  The  influence  of  surface 
is  further  exemplified  by  winds  at  Vizeu  and  Pinhel. 
The  S.W.  winds  are  generally  moist,  but  they  are 
dry  at  these  places,  owing  to  the  fact  that  they 
have  traversed  the  Serra  of  Estrela,  and  deposited  their 
moisture  there. 

The  mean  relative  humidity  in  January  appears  to  be 
somewhat  higher  with  the  S.S.E.  than  with  the  S.S.W. 

Drv  and  warm  winds  increase  the  absolute  and 
diminish  the  relative  humidity,  whereas  dry  and  cold 
winds  have  a  contrary  effect:  they  diminish  the  absolute 
and  increase  the  relative  humidity. 

The  maximum  amount  of  vain  during  the  whole  year 
in  Lisbon  comes  from  the  S.S.W.,  and  the  minimum 
from  the  N.  At  Coimbra  the  maximum  corresponds 
with  the  N.N.  W.  and  the  minimum  with  N,  N.  E. 
At  Oporto  the  general  characters  of  winds  are  similar 
to  those  at  Lisbon,  but  the  winds  from  the  S.W.  contain 
more  moisture,  and  those  from  N.  E.  are  drier. 

As  regards  clouds,  their  maximum  occurs  with  the 
S.S.E.  and  their  minimum  with  the  N.  and  N.N.E. 

There  are  more  mists  when  the  winds  are  feeble  or 
calm,  than  when  they  are  fresh  or  violent. 

Taking  the  four  cardinal  winds  as  the  bases,  their 
influence  upon  humidity  may  be  summarised  thus :  the 
southern  bring   in   clouds   and  rain,  and  increase  the 
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atmospheric  humidity ;  the  northern  drive  away  clouds 
and  rain,  and  render  the  air  dry ;  the  eastern  are  very 
dry ;  and  the  w^estern  give  rise  to  storms  and  rain,  and 
render  the  air  moderately  moist. 

Portugal  as  a  whole  is  exposed  to  the  equatorial  and 
the  polar  winds,  both  of  which  contain  a  good  deal  of 
moisture.  In  autumn  the  rain  comes  usually  from  the 
N.N.P".  quarter,  and  in  March  from  S.S.W. 

().   INFLUENCE  OF  TEMPERATURE  UPON   HUMIItlTY. 

All  conditions  being  the  same,  the  amount  of  evapor- 
ation and  of  absolute  humidity  depends  upon  the  degree 
of  temperature.  A  progressive  decrease  of  temperature 
converts  the  air  saturated  with  invisible  vapour  into  the 
visible,  then  into  liquids,  and  finally  into  solids.  A 
progressive  increase  of  temperature  applied  to  solids 
has  a  contrary  effect. 

The  percentage  of  relative  humidity,  given  the  same 
amount  of  absolute  humidity,  depends  entirely  upon 
temperature.  A  percentage  of  (5o  at  a  temperature  of 
5"  is  reduced  to  only  about  10  in  raising  the  temperature 
to  28°.  It  is  due  to  temperature  that  the  relative 
humidity  is  less  during  the  day  and  in  summer,  than 
during  the  night  and  in  winter. 

Mists  do  not  rise  above  a  certain  level,  for  above  a 
certain  level  the  temperature  is  higher  than  below  or 
near  the  ground.  Due  to  the  greater  differences  in  the 
temperature  of  the  sea  and  of  the  air,  there  are  many 
more  days  of  mist  in  the  N.  Atlantic  region  than  in  the 
Mediterranean. 

The  amount  of  humidity  in  the  air  reacts  upon  the 
temperature,  as  it  will  be  seen  in  the  next  chapter. 
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If  clouds  charged  with  a  good  deal  of  moisture  arrive 
in. a  comparatively  warm  region,  the  amount  of  rainfall 
is  none  or  is  less  than  if  they  How  in  a  cold  region. 
This  explains  the  rainless  character  of  the  southern 
regions  of  Portugal  in  summer. 

Some  meteorologists  have  tried  to  establish  a  corre- 
lation between  the  sun  spots,  and  between  the  phases 
of  the  moon,  and  the  amount  and  distribution  of  rainfall. 


10.   CLASSIFICATION    OF    THE   FIVE   CLIMATIC   REGIONS    BASED 

UPON  humidity:  isohygros,  isohyets  and  isonephs. 

There  is  no  term  to  indicate  places  having  the  same 
percentage  of  relative  humidity.  Such  places  may  be 
joined  by  lines  termed  isohvgvos.  Places  having  the 
same  amount  of  rain  are  known  as  isohyets,  and  those 
with  the  same  nebulosity  as  isonephs.  The  isohygros 
and  the  isonephs  correspond  closely  with  the  isohyets, 
as  may  be  seen  from  the  comparison  of  the  respective 
figures. 

There  is  no  scale  for  the  classification  oi  evaporation. 
The  annual,  winter  and  summer  means  of  the  6  stations 
at  which  the  evaporation  is  registered  are,  in  round 
figures,  I  Goo,  200  and  700""".  Taking  these  figures  as 
the  bases  the  annual,  winter  and  summer,  evaporations 
may  be  termed  excessive  when  they  exceed  the  respe- 
ctive figures;  moderate  when  they  are  between  i()oo 
—  800,  200-100,  and  700  —  3bo;  and  feeble  when 
below  800,  100  and  35o""",  respectively,  in  a  year,  a 
winter  and  a  summer.  In  general  terms  it  may  be 
said  that  the  amount  of  evaporation  is  feeble  in  the  N. 
Atlantic  region,  moderate   in   the   Lusitanian   and  the 
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Mediterranean  regions,  and  excessi^•e  in  the  S.  Conti- 
nental and  the  N.  Continental. 

According  to  their  relative  humidity^  climates  may  be 
classified  as  very  dry,  when  the  amount  is  below  (5o  p.  c. ; 
dry,  when  it  is  from  ()o  to  70;  moderately  or  feebly 
dry,  70  to  75;  moderately  or  feebly  moist,  73  to  80; 
moist,  80  to  90;  and  very  moist,  90  to  100  p.  c. 

Upon  this  basis  the  characters  of  the  five  regions,  in 
winter  and  in  summer  are : 

N.  Atlantic:  moist;  and  moderately  dry. 

Lusitanian:  dry,  and  very  dry. 

Mediterranean:  moderatelv  dry;  and  very  drv. 

N.  Continental:  moist;  and  very  dry. 

S.  Continental:  moderately  moist;  and  very  dry. 

The  rainfall  may  be  classified  as  very  scanty  when 
its  mean  annual  amount  is  below  iSo™"^;  scanty  when 
the  amount  is  below  3oo""";  very  moderate,  from  3oo 
to  600;  moderate,  from  ()oo  to  900;  and  excessive  from 
900  upwards.  As  regards  the  number  of  days,  it  is 
very  rare  when  the  number  is  below  5o;  rare,  from  5o 
to  100;  frequent,  from  100  to  i5o,  and  very  frequent 
from  i3o  upwards.  In  classifying  the  frequency  of 
rain  it  would  be  more  accurate  to  state  the  number  of 
hours  during  which  the  rain  falls  in  each  month.  On 
these  bases  the  annual  characters  of  the  five  regions  are  : 

N.  Atlantic:  excessive;  and  very  frequent. 

Lusitanian:  moderate;  and  frequent. 

Mediterranean:  very  moderate;  and  rare. 

X.  Continental:  moderate;  and  frequent. 

S.  Continental:  moderate;  and  frequent. 

In  describing  the  seasonal  characters  the  same  terms 
may  be  used,  taking  as  the  basis  one-half  of  the  quantity 
of  the  annual  fall  and  one-half  of  the  annual  number  of 
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days  of  rain;  thus,  the  rainfall  is  very  scanty,  in  winter 
or  in  summer,  when  it  is  below  75""";  scanty,  from  qb 
to  I  do;  very  moderate,  from  ido  to  3oo;  moderate 
from  3oo  to  45o;  and  excessive  when  above  450"*"'. 

As  regards  nebulosity,  it  is  frequent  in  the  N.  Atlantic 
region,  extremely  rare  in  the  Mediterranean,  and  rare 
in  all  the  other  regions. 

Portugal  has  had  a  notoriety  for  heavy  rainfall  for 
which  there  is  no  foundation  in  facts.  Balbi  stated  in 
1822,  under  express  reservation,  that  Coimhra  had  in 
1817  a  rainfall  of  80  inches  (2o32""")  in  October,  and  108 
inches  (2743™")  in  November (i).  Kiimtz  quoted  Balbi 
in  his  Lehrbuch  der  Meteorologie  ( i83i-i83(v),  but 
stated  plainly  that  he  did  not  believe  it  to  be  a  fact. 
Berghaus  inserted  the  statement  in  his  AUgemeine 
Lander-  iind  Volkerkiinde  (1837-1846),  but  omitted, 
unfortunately,  Kamtz's  caveat.  And  Lombard  accepted 
Berghans's  statement  in  his  Traite  de  Climatologie 
mcdicale  (1877- 1880).  From  these  last  two  standard 
works  the  erroneous  information  crept  into  one  of  the 
earlier  editions  of  Brockhaus's  Conversations  Lexikon 
(i883,  article  «Coimbra»);  and  filtered  into  popular  guide 
books.  One  of  these,  published  in  London,  leaving 
Coimbra  aside,  asserted  cathegorically,  in  iqoi),  that 
((Portugal  is  a  verv  wet  country)),  and  would  have 
continued  to  do  so  up  to  this  day  if  the  editor's  attention 
had  not  been  drawn  to  his  mistake.  And  all  this  notoriety 
is  due  to  the  simple  fact  that  a  newspaper  at  Coimbra 
had  forgotten  to  place  two  decimal  points  in  its 
meteorological  report.  In  justice  to  Berghaus,  one  of 
the  greatest  authorities  on  geography  and  climatology, 
it  is  necessary  to  mention  that  in  another  volume  of  his 
book  he  describes  the  climate  of  Portugal  as  «one  of  the 
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healthiest  and  lovehest»  of  the  world;  and  it  is  not 
difficult  to  detect  the  influence  of  his  opinion  in  the 
writings  of  his  successors. 

Kohl  considers  the  ((Portuguese  littoral  as  the  most 
rainy  region  of  the  whole  of  the  Iberian  Peninsulaw  (2). 
This  is  also  not  quite  accurate.  The  Portuguese  littoral 
has  not  the  same  amount  of  rain  as  that  of  Gallicia, 
and  as  that  of  the  Spanish  portion  of  the  Pyrenean 
region.  The  three  southern  regions  of  Portugal  have 
less  rainfall  than  the  regions  bordering  on  the  Gulf  of 
Genoa,  and  those  bordering  on  the  western  coast  of  the 
British  Isles  (3).  The  mean  rainfall  in  the  Mediterranean 
region  of  France  and  Italy  is  7rg""".4;  whereas  the  mean 
of  Portugal  is  ySo""". 

Supan  places  Portugal  in  his  hyetal  region  of  moderate 
rainfall,  and  divides  the  country  into  two  parts  :  that 
lying  above  the  lat.  40",  with  a  rainfall  both  in  winter 
and  in  summer;  and  that  lying  below  40",  with  a  rainfall 
only  in  winter  (4). 

II.    EFFECTS   OF  V.\RYING   DEGREES   AND   FORMS 
OF   HUMIDITY  UPON  MAN. 

The  evaporating  power  of  the  air  has  a  decided 
influence  upon  health.  Normally  there  is  in  24  hours 
an  exhalation  of  about  qoo?"^-  of  watery  vapour  from 
the  skin  and  from  the  lungs.  Other  conditions  being 
equal,  there  is  about  double  the  quantity  of  moisture 
exhaled  from  the  skin  in  a  very  dry  day  as  compared 
with  a  very  moist  one.  When  the  air  is  damp,  there 
is  a  decrease  in  the  evaporation  of  the  skin  and  of  the 
lungs,  and  an  increase  in  the  amount  of  urine  and  of 
the  secretions  of  the  digestive  organs ;  and  when  the 
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air  is  dry,  there  is  an  increase  in  the  evaporation  of  the 
skin  and  of  the  lungs,  and  a  decrease  in  the  amount  of 
urine  and  of  internal  secretions ;  in  one  case  there  is  a 
tendency  to  diseases  of  the  kidneys  and  of  the  digestive 
organs,  and  in  the  other  to  those  of  the  lungs  and  of 
the  skin.  The  amount  of  evaporation  determines  the 
need  of  the  quantity  of  water  required  for  drinking 
purposes.  Other  circumstances  being  the  same,  the 
condition  of  the  skin  as  regards  evaporation  determines 
the  sensation  of  the  intensity  of  dryness  or  moisture, 
and  of  the  degree  of  heat. 

When  the  absolute  humidity  falls  to  about  58'"-  there 
is  a  tendency  to  acute  affections  of  the  respiratory 
organs;  and  when  it  rises  to  i2g'^-,  to  acute  intestinal 
complaints. 

Sudden  and  great  oscillations  in  relative  humidit}-  are 
liable  to  give  rise  to  various  complaints.  Damp  air 
with  increased  pressure  gives  rise  to  a  decrease  in  the 
number  of  pulsations,  increased  elimination  of  carbonic 
acid,  nervous  depression  and  quiet  sleep.  Dr}'  air 
with  a  decreased  pressure  produces  a  quick  pulse, 
dryness  of  the  skin,  nervous  excitement  and  sleepless- 
ness. A  cold  moisture  with  a  strong  wind  increases 
the  sensation  of  cold,  a  hot  moisture  with  a  strong 
wind  decreases  the  sensation  of  heat.  Cjixcn  the  same 
temperature,  the  air  charged  with  much  mt)isture 
becomes  oppressive,  while  dry  air  is  not  so.  A  tempe- 
rature of  43"  is  supported  without  great  inconvenience 
when  the  air  is  drv,  whereas  a  temperature  of  3o"  to 
35"  becomes  unbearable  if  very  moist.  These  differences 
are  noticeable  on  the  coast  when  the  wind  blows  from 
the  north-east  and  from  the  south-west  in  winter. 

A  high  relatjive  humidity  is  relaxing,  a  low  humidity 


CH.  V.   II.  HUMIDITY.         '  109 

is  stimulating,  and  frequent  and  sudden  changes  are 
dangerous.  Cold  humidity  favours  rheumatism  and 
broncho- pneumonia;  hot  humidity  gives  rise  to  cutaneous 
diseases  and  intestinal  complaints,  and  has  a  depressing 
effect  both  upon  the  body  and  the  mind.  The  most 
suitable  humidity  to  a  healthy  person  is  dry  or  mo- 
derately dry,  combined  with  a  cold  temperature. 

Rain  may  be  beneficial  or  injurious  according  to 
circumstances.  Showers  of  rain  cleanse  the  air  of 
impurities,  allay  dust,  and  reduce  the  temperature  in 
summer;  they  are  accompanied  by  a  rise  in  temperature, 
and  by  a  decrease  in  relative  humidity  in  winter. 
Continuous  rainfall  during  the  day  is  depressing  to 
invalids;  it  prevents  them  from  getting  out.  Rainfall 
during  the  night  presents  nocturnal  radiations,  and  acts 
as  a  sedative,  producing  sound  sleep.  After  heavy 
rain  in  winter,  when  the  wind  continues  to  blow  from 
the  S.  W.,  there  is  more  dampness  in  the  air,  and  with 
a  strong  sun,  the  air  has  a  depressing  effect. 

The  amount  of  rain  and  its  distribution  have  a  consi- 
derable influence  upon  the  prevalence  of  malaria  and 
many  other  diseases. 

P2xcessive  nebulosity  is  depressing  both  to  mind  and 
body.  Frequent  mists  are  injurious  to  health  especially 
in  overcrowded  places,  for  they  prevent  the  beneficial 
effects  of  insolation.  A  misty  atmosphere  is  capable 
of  holding  in  suspension  a  large  number  of  bacteria. 
Gouty,  hypochondriacal  and  hysterical  patients  become 
worse  when  there  are  frequent  and  prolonged  mists. 
Fogs  are  more  depressing  than  mists.  Clouds  have, 
likewise,  a  psychical  influence  upon  persons  of  nervous 
temperament  and  upon  invalids  in  general. 

A  good  fall  of  snow  has  the  effect  of  purifying  the 
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atmosphere   of  some   of  its   impurities,  such   as  dust, 
ammonia  and  nitric  acid.     People  in  the  north  say  : 


or 


Ano  nevoso, 
Ano  fonnoso 

A  snowy  year 
A  beautiful  year. 
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CHAPTER  VI. 
TEMPERATURE. 


Savitar  (Sun)  15  the  Lord  of  the 

whole  world's  life. 
It  is  he  who  controls  what  moveth 

not  and  what  moves. 
Vamadeva,  in  Rigveda,  B.  iv, 

h.  53,  1.  2  and  G. 


I.  IMPORTANCE  OF  TEMPERATURE: 

SOLAR  OR  ASTRONOMICAL, 

NATURAL  OR  MEDICAL,  AND  METEOROLOGICAL  TEMPERATURES. 

A  solar  ray  consists  mainly  of  three  energies  :  the 
thermal  or  caloric,  the  luminous  or  optical,  and  the 
chemical  or  actinic.  This  chapter  will  be  devoted  to 
the  description  of  the  thermal  energy  only. 

The  temperature  forms  the  most  important  physical 
character  of  the  air.  Most  people,  when  they  speak 
of  the  climate  of  a  place,  niean  its  temperature.  Life 
is  impossible  without  a  certain  amount  of  heat.  The 
daily,  seasonal  and  annual  temperatures  depend  upon 
the  diurnal  rotation  of  the  earth  upon  its  own  axis, 
and  upon  the  annual  rotation  round  the  sun,  describing 
in  its  course  an  ellipsis.  The  absolute  amount  of  heat 
received  at  any  place,  or  in  any  latitude,  is  the  same, 
being  a  little  more  in  winter  than  in  summer.  This 
constitutes  the  solar  or  the  astronomical  temperature. 
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But  the  actual  amount  of  heat  that  reaches  the  ground 
depends  upon  the'  atmospheric  humidity,  which  in  its 
turn  depends  upon  the  winds  and  upon  the  geogra- 
phical features.  This  constitutes  the  natural  or  the 
medical  temperature.  The  atmospheric  temperature  as 
observed  at  the  meteorological  stations,  or  the  meteoro- 
logical temperature,  differs  very  considerably  from  the 
natural  or  the  medical.  In  the  former  case,  all  pre- 
cautions are  taken  to  prevent  the  heat  from  the  direct 
rays  of  the  sun  reaching  the  termometre,  and  to 
sheher  the  instrument  from  the  heat  resulting  from  the 
radiation  of  the  surface  of  ground  or  water  and  from 
that  resulting  from  the  contact  of  the  air  with  the 
ground  or  water ;  in  the  latter,  or  in  the  case  of  me- 
dical temperature,  it  is  necessary  to  take  into  account 
all  these  influences,  for  a  person  living  in  the  open  air 
is  subject  more  or  less  to  all  of  them. 

The  observation  of  the  medical  temperature  presents 
many  practical  difficulties,  so  that  the  meteorological 
temperatures  form  the  bases  of  the  description  of 
medical  climates.  The  medical  temperature  of  a 
place  can  be  roughly  estimated  at  its  proper  value  by 
studying  not  only  the  meteorological  temperatures  but 
also  the  geographical  and  topographical  features,  and 
the  humidity  and  winds.  The  sensation  of  heat  or 
cold  depends  greatly  upon  these  factors,  more  so  than 
upon  the  temperature  alone.  The  terms  cold,  warm 
or  hot  have  two  senses  :  one  objective,  and  the  other 
subjective.  A  certain  degree  uf  temperature  may, 
()bjecti\'cly  or  as  it  is  registered  in  a  thermometer,  be 
\\'ai"ni;  but,  subjccii\  el\'  or  as  it  is  felt  b\'  an  indi\idual, 
be  cold. 

There  is  no  uniformil\   in  the  meaning  of  the  tei'ms 
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TEMPERATURE. 


used  to  describe  the  objective  temperatures.  The  same 
w^ords  are  used  in  different  senses,  which  creates  some 
confusion.  The  meaning  of  the  terms  used  in  the 
following  pages  will  be  defined  in  each  case. 

2.    MEANS   OF   TEMPERATURE:   YEARLY  FLUCTUATION. 

The  7Jiean  annual  and  seasonal  temperatures  for  lo 
years,  calculated  from  three  observations  a  day,  at  the 
five  stations  are : 


An. 

Wt. 

Spr. 

Sm. 

Aut. 

Oporto 

HO.Sa 

90.08 

1 30.60 

.90.59 

140.96 

Lisbon.  .... 

i5°.9i 

•    io''.78 

140.98 

2.0.01 

160.89 

I-igos 

I7°.21 

,    I20.38 

lbo.20 

220.09 

.8"..Q 

Moncorvo.  . . 

iSo.zq 

60.69 

I4"4i 

240.3. 

J  50.75 

Beja 

.50.78 

Q0.53 

•4-.39 

2  2«.54 

160.66 

The  means  of  the  other  stations,  grouped  under  each 
climatic  region,  are  : 


An. 

Wt. 

Sp. 

Sm. 

Aut. 

I.    Montalegre... 

Q"-9i 

4".o. 

90.35 

■    .60.86 

.  0^.40 

Coimbra 

.40.85 

90.83 

.30.82 

190.8. 

i5o.q5 

II.   Guarda 

100.70 

40.25 

90.22 

.80.57 

110.12 

Esti-ela 

80.8 1 

20.25 

70.02 

169.88 

90.45 

San  Fiel 

1 50.56 

80.10 

i4».36 

1   23«.6i 

150.81 

III.  Faro 

.7«.65 

.20.37 

160.24 

220.87 

190.12 

V.  Campo  Maior 

.6o.o3 

■^      80.67 

.40.71 

.:;i3o.99 

160.75 

Vila  Fernando 

.50.95 

-     80.37 

i4°.46 

,-  240.29 

.60.96 

Evora 

.70.61 

S   9"-65 

110.53 

■    22".42 

.7°.34 
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The  means  of  annual  temperatures  are  not  of  much 
medical  importance,  for  a  mean  of  i5"  may  be  made 
up  of  25°  maxima  and  5"  minima,  as  well  as  of  i8" 
maxima  and  12°  minima.  The  seasonal  means  are  of 
much  more  importance,  and  specially  those  of  winter 
and  of  summer,  for  spring  and  autumn  partake  the 
characters  partly  of  the  cold  and  partly  of  the  warm 
seasons. 

In  winter,  Oporto  is  warmer  than  Moncorvo  by  2".39, 
and  Lisbon  than  Beja  by  i".25.  In  summer,  Oporto 
is  cooler  than  Moncorvo  by  4". 72,  and  Lisbon  than 
Beja  by  i".53.  Oporto,  Lisbon,  and  Lagos  present, 
more  or  less,  the  same  differences  in  winter  as  in 
summer. 

Coimbra,  Beja  and  Evora  have  similar  temperatures 
in  winter,  but  in  summer  Coimbra  is  cooler  by  more 
than  2''.5o.  The  coldest  of  all  the  stations  is  Estrela, 
and  the  warmest  is  Faro,  but  in  summer  the  means 
of  Faro  and  of  Lagos  are  lower  than  those  of  Y'lla. 
Fernando,  Campo  Maior  and  San  Fiel. 

The  yearly  fluctuation  is  the  difference  in  tempera- 
ture between  the  coldest  and  the  hottest  month  of  the 
year.  The  means  of  the  coldest  and  the  hottest  months 
at  the  five  stations,  and  their  differences  are: 

Oporto:  January  8". 44,  July  20^76;  dif.  i2°.32. 
Lisbon:  January  10". 09,  August  21^.96;  dif.' 11  ".87. 
Lagos:  January   ii".92:  August  23". 94;  dif.  12°. 02. 
Moncorvo:   January  5'\()7,  July   23".9S  ;  dif.  20". 28. 
Beja:  January  8'\72,  July  23".89 ;  dif.  i5".ii. 

Lisbon  presents  the  lowest  Huctuation,  and  Mon- 
corvo   the   highest,    whereas    Oporto    and    Lagos    are 
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almost  alike.  January  is  the  coldest  month  at  ail  the 
stations,  August  the  hottest  at  Lisbon  and  at  Lagos, 
and  July  the  hottest  at  the  remaining  three  stations. 
At  almost  all  the  stations  there  are  greater  differences 
between  the  temperatures  of  March  and  April,  and 
between  those  of  September  and  October,  than  between 
those  of  any  two  successive  months. 

The  fluctuation  at  the  other  stations  are :  Montalegre 
i5".o7,  Coimbra'i  i^.SS,  Guarda  i6°,9o,  Estrela  i()'\45, 
San  Fiel  i8'\i8,  Faro'  12". 78,  Campo  Maior  i7"-37, 
Vila  Fernando  19". 45,  and  Evora  14". 96.  At  Estrela 
the  mean  in  December  is  4'\32,  in  January  i'\ii,- 
February,  i".3,  March  i".(33,  April  7". 85,  and  August 
i7'\57,  which  is  the  maximum. 

It  is  easy  to  calculate  from  the  tables  given  above 
the  seasonal  fluctuations,  or  the  differences  between 
the  mean  temperatures  in  summer  and  in  winter  at 
all  the  stations.  At  the  five  stations  they  are  :  Oporto 
10". 5,  Lisbon  q'\23,  Lagos  9^.65,  Moncorvo  1 7^.62  and 
Beja  i3".oi.  At  the  remaining  stations  they  are: 
Montalegre  iO".85,  Coimbra  '9°. 98,  Guarda  14". 32, 
Estrela  14". ()3,  San  Fiel  i5°.5i.  Faro  10". 5o,  Campo 
Maior  1 5^.43,  Vila  Fernando  i5".82,  and  Evora  12". 77. 

Faking  all  the  stations  as  the  basis,  the  yearly 
fluctuation  of  the  whole  country  is  i5".32. 

The  mean  temperature  of  Portugal  as  a  whole  may 
be  estimated  to  be  between  i(3"  and  17°  degrees,  the 
mean  in  winter  being   12". 5  and  in  summer  21". 


iiO 
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3.    MEANS  OF  MAXIMA  AND  MINIMA!   DIURNAL  RANGE. 


The  means  of  maxima  and  of  minima  temperatures 
at  the  five  stations,  during  lo  years,  are  : 


i8(/> 

1905 

An. 

Wt. 

Spr. 

Sm. 

Am. 

Oporto 

(max.  ... 
'jmin 

l8°.26 
10°. 72 

,30.17 

5«.86 

.70.43 
90.90 

230.39 
150.72 

.7°.43 
1.0.44 

Lisbon 

max 

mill 

i9».70 
is-.go 

130.76 
80.39 

180.83 

110.85 

250.73 

17-.32 

280.18 
140.04 

Lagos 

max.  . . . 
min 

22°.4I 

11". 21 

160.89 
80.36 

2l0.,5 

110.21 

280.18 
160.46 

230.45 
120.84 

Moncorvo  . . 

max 

min.    .... 

lyo.GS 

12».90 

80.36 
4095 

160.93 
1 10.88 

270.34 
160.46 

180.04 
.20.84 

Beja    

(max.  . .. . 
'jmin 

210.19 
io».97 

.30.40 
60.16 

190.67 
90.63 

3oo.oi 
1 50.63 

2.0.66 
1 20.46 

The  means  of  maxima  and  minima,  in  winter,  at 
Montalegre  are  7°. 96  and — o".52  ;  Guarda  6". 96  and 
i°.34;  and  Campo  Maior  i3".86  and  4^.6 1  ;  whereas  in 
summer  the  respective  figures  are:  •23'\58  and  10°, 34; 
2 3°. 58  and  13". 35;  and  27^.34  and  i()".oi. 

The  terms  diurnal  range  are  used  to  denote  the 
dilference  between  the  mean  minima  and  the  mean 
maxima  of  a  month.  They  may,  in  a  similar  way, 
be  used  to  denote  the  same  differences  in  a  year  or 
in  a  season.  It  would  be  preferable  to  use  the  simple 
words  «  range  » ,  «  amplitude  » ,  or  «  oscillation  » ,  to 
designate  these  differences,  instead  of  «diurnal  range», 
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for  the  terms  «annual  diurnal  rango),  «seasonal  diurnal 
range»,  «monthly  diurnal  range»  and  «dailv  diurnal 
range))  are  rather  incongruous. 

The  annual  diurnal  ranges  of  temperature  or  differ- 
ences between  the  maxima  and  the  minima,  at  the 
five  stations  are:  Oporto,  7°. 54,  Lisbon,  6''. 80,  Lagos, 
10*^20,  Moncorvo  5^,78,  and  Beja  io'\22.  These  figures, 
like  the  annual  mean  temperatures,  are  not  of  much 
importance. 

The  seasonal  diurnal  ranges  of  temperature  or  the 
differences  between  the  maxima  and  the  minima,  in 
winter,  are:  Oporto  7".3o,  Lisbon  5-. 87,  Lagos  8'\33, 
Moncorvo  3°.4i,  and  Beja  7". 24.  Lisbon  presents  less 
variation  than  Oporto  and  Lagos,  Moncorvo  presents 
the  lowest,  and  Beja  less  than  Lagos.  In  summer  the 
ranges  at  the  five  station  are:  7". 66,  8^.41,  1 1'\72,  6°.o5, 
and  14°. 35,  respectivel3\ 

The  diurnal  ranges,  as  usually  understood,  or  the 
differences  between  the  mean  maxima  and  the  mean 
minima  in  each  month,  present  the  following  peculiar- 
ities. Oporto  shows  almost  a  uniform  range,  the 
minimum  being  6". 73  in  December,  and  the  maximum 
7^.97  in  August.  At  Lisbon  the  range  is  lower  than 
at  Oporto  in  the  months  during  winter,  the  minimum 
being  4". 90  in  December ;  but  it  is  higher  in  summer, 
the  maximum  being  8". 58  in  August.  At  Lagos  the 
mininum  8°, 70  is  in  December,  and  the  maximum  i3".63 
in  August.  Moncorvo  shows  3", 35  in  December  and 
6". 3 1  in  Julv;  and  Beja  6^.78  in  December,  and  i5'\o8 
in  August.  The  monthly  ranges  at  Coimbra  are  lower 
than  at  Beja.  Coimbra  has  a  similarity  with  Oporto, 
and  Guarda  with  Lisbon.  The  ranges  are  much  lower 
at  Guarda  than  at  Montalegre. 
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The  daily  diurnal  ranges  or  the  differences  between 
the  mean  maxima  and  the  mean  minima  in  24  hours  are 
less  in  winter  than  in  summer.  At  Lisbon  the  range 
between  the  6  maxima  and  the  6  minima  is  2". 88  in 
January  and  4". 25  in  July. 

The  diurnal  ranges  of  temperature  are  of  great  medical 
importance  ;  they  are  higher  in  the  medical  than  in  the 
meteorological  temperatures. 

4.    MEANS  OF  EXTREME  MAXIMA  AND  EXTREME  MINIMA! 
EXTREME    RANGES. 

The  means  of  the  extreme  maxima  and  extreme 
minima  at  the  5  stations  are  : 


.896- 

1905 

An. 

Wt. 

Spr. 

Sm. 

Aut. 

Extreme 

Oporto. . .    . 

(max 

*|min 

2t:)''.4 
50.9 

170.1 
o".G 

240.8 
40.7 

310.0 
1105 

240.2 
60.3 

Lisbon . 

max.     . . . 
min.   .    . 

250.6 
90.2 

170.0 
3".9 

26°.  2 

8".4 

330.5 
140,4 

250.8 
100.3 

I-dgOS 

(max 

27".8 

200.3 

270.7 

34''Q 

28".6 

(min 

2".4 

20  6 

50.5 

120.9 

8«.4 

Moncorvo  . . 

max 

min.    . . . 

22».3 

9".o 

1 20. 2 
1 0.6 

220.1 

7"-9 

320.1 

170.2 

22».6 

9-.3 

Bcja 

(max.  ... 
jmin 

27".3 
6".7 

16". 9 
I  ".7 

270.6 
40.9 

370.2 
11 0.2 

270.4 
7".5 

This  table  presents  the  interesting  fact  that  the  mean 
annual  cxlreme  maxima  are  lower  at  Lisbon  than  at 
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Oporto  and  Lagos,  whereas  the  extreme  minima  are 
much  higher.  In  summer  the  means  of  the  extreme 
maxima  at  Lisbon  and  Oporto  are  ahke,  but  in  winter 
they  are  six  times  higher  at  the  former  city ;  in  fact 
there  is  no  other  station  in  which  they  are  higher.  In 
spring  and  in  autumn  Lisbon  has  a  considerable  advant- 
age over  Oporto  and  Lagos  as  regards  the  means  of 
the  extreme  minima. 

The  extreme  ranges  are  the  differences  in  the  means 
of  the  extreme  maxima  and  extreme  minima  in  a  year, 
a  season,  a  month  or  a  day.  In  winter  the  extreme 
range  at  the  5  stations  is:  i6".5,  i3".i,  19". 7,  11". 6  and 
1 5". 2,  or  Lisbon  stands  midway  between  Oporto  and 
Lagos.  In  spring  the  range  is  higher  at  Lisbon  than 
at  Oporto  or  Lagos,  whereas  in  summer  and  autumn 
there  is  a  greater  similarity  between  Lisbon  and  Lagos, 
than  between  both  those  stations  and  Oporto ;  or  in 
other  words,  at  both  the  former  stations  there  is  com- 
paratively a  greater  rise  in  summer  and  autumn  than 
in  winter. 

5.    ABSOLUTE   MAXIMA  AND   ABSOLUTE  MINLMA  : 
ABSOLUTE    RANGE, 

The  absolute  temperatures  have  not  the  same  in- 
terest in  medicine  as  in  agriculture,  for  a  very  low 
tomperature,  even  for  a  short  period,  is  very  injurious 
to  "some  plants.  The  absolute  maxima  during  1896- 
1905  are  the  same  at  Lisbon  and  at  Lagos,  37°. 8, 
whereas  it  is  lower  by  i°.2  at  Oporto.  The  maxima 
at  Moncorvo  is  37^.4  and  at  Beja  4o'\4.  As  regards 
absolute  minima.  Oporto  and  Lagos  are  alike,  —  i°.8, 
Lisbon  has  +  o-^,  Moncorvo  — 3.5  and  Beja  — 3.6. 
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The  absolute  range  in  winter  is  nearly  equal  between 
Oporto  and  Lisbon,  but  it  is  much  higher  in  spring 
than  in  summer  and  autumn;  whereas  Lagos,  com- 
pared with  Lisbon,  presents  a  higher  absolute  range 
in  winter,  almost  equal  in  summer,  and  lower  in  autumn 
and  spring. 

The  absolute  extremes  and  the  mean  of  extreme 
temperatures  do  not  occur  exactly  at  the  winter  and 
summer  solstices  but  somewhat  later,  which  is  due  to 
the  fact  that  the  temperature  of  the  surface  of  the 
earth  lost  during  the  night  depends  upon  the  length  of 
the  night.  In  summer  the  nights  being  short,  a  certain 
amount  of  heat  goes  on  accumulating,  and  shows  its 
effect  after  the  solstice;  and,  conversely,  the  cold  shows 
its  effect  after  the  winter  solstice.  For  similar  reasons 
the  hottest  time  of  the  day  is  about  the  14".'  hour, 
and  the  coldest  before  sunrise. 

6.   INFLUENCE  OF  GEOGRAPHICAL  FEATURES 
Ul'ON  TEMPERATURE. 

Before  describing  the  influence  of  the  geographical 
and  topographical  features  of  Portugal  upon  the  march 
of  temperature  in  difterent  regions,  it  is  of  great  interest 
to  notice  two  important  facts.  The  first  is :  the  mean 
temperature  of  the  earlh  has  been  calculated  at  i5"(0. 
Portugal  is  the  onlv  country  in  F.urope  which  has  a 
coast,  with  an  Atlantic  marine  climate,  the  mean  annual 
temperature  of  which  corresponds  with  the  mean  annual 
of  the  earth.  And  this  climate  is  represented  by  Lisbon 
and,  in  a  general  way,  by  the  coast  of  the  Lusitanian 
region.  And  the  second  is:  in  40°  N.  lat.,  on  the 
Portuguese  coast,  the  mean  temperatures  of  land  and 
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of  the  surface  of  the  sea  water  is  the  same.  In  higher 
latitudes  the  mean  temperature  of  the  sea  is  higher  than 
that  of  the  land ;  and  in  lower  latitudes  it  is  just  the 
reverse.  These  differences  have  an  important  bearing 
on  the  Portuguese  climate.  The  parallel  of  40°  marks 
the  natural  line  of  division,  along  the  coast,  between 
the  N.  Atlantic  and  the  Lusitanian  regions. 

The  most  important  factor  in  the  determination  of 
the  temperature  of  a  country  is,  other  conditions  being 
the  same,  the  latitude.  All  conditions  being  equal,  the 
natural  or  medical  temperature  in  the  latitude  of  45" 
would  be  the  mean  between  the  equator  and  the  poles-, 
but  such  is  not  the  case.  Owing  to  the  irregular 
distribution  of  land  and  water,  and  to  the  atmospheric 
and  oceanic  currents,  the  mean  annual  temperature  in 
45°  N.  lat.  is  not  the  same  as  in  45°  S.  lat.,  and  the 
temperature  along  the  parallel  45"  or  any  other  parallel 
is  not  the  same  for  any  long  distance,  even  in  a  com- 
paratively small  country  such  as  Portugal. 

Oporto  in  a  slightly  lower  latitude  and  at  a  lower 
altitude  by  3i5  m.  than  Moncorvo,  presents  a  lower 
temperature  by  o".q7 ;  and  Lisbon  in  a  lower  latitude 
and  in  a  lower  altitude  by  193  m.  than  Campo  Maior 
has  a  lower  temperature  by  o°.r2.  Between  3o"  and 
45"  N.  lat.,  the  mean  annual  temperature  decreases  at 
the  rate  of  1°  per  i85  km.  The  greatest  length  of 
Portugal  being  ?']-i  km.,  the  dilVcrence  in  temperature 
between  one  end  and  the  other,  would  be,  other 
conditions  being  equal,  3".oq.  The  difference  of  tem- 
perature between  Oporto  and  Lisbon  is  1*^.59  and 
between  Lisbon  and  Lagos  i'\3,  or  in  other  words,  the 
climatic  regions  represented  by  the  three  stations  stand, 
judged  by  their  temperature,  nearly  in]|relation  of  their 
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respective  latitudes  without  taking  into  account  the 
ahitudes.  Moncorvo  and  Beja  show  a  difference  of 
•only  0^49- 

The  fluctuations  and  ranges  of  temperature  depend, 
other  circumstances  being  the  same,  upon  the  amount  of 
heat  received  from  the  sun  during  24  hours;  and  so 
they  vary  according  to  latitudes  and  seasons.  In  the 
latitude  of  Portugal,  the  range  at  Oporto,  Lisbon,  Lagos, 
Moncorvo  and  Beja  is  greater  in  summer  than  in  winter 
by  o°.36,  3". 04,  3°.  19,  2". 64,  and  7°.i3,  respectively. 

The  varying  altitudes  form  one  of  the  important 
elements  which  give  rise  to  variation  of  temperature. 
In  the  latitudes  of  Portugal,  there  is  a  decrease  of  1" 
of  temperature  for  every  180  m.  of  altitude  of  mountains, 
or  o^.Sd  for  every  100  m.  In  winter  this  decrease  is  i" 
per  200  m.,  and  in  summer  1°  in  160  m.  In  the  free 
air,  as  noticed  in  the  ascent  of  balloons,  the  decrease 
is  o".G  to  0^.7  for  every  100  m.,  the  difference  between 
this  temperature  and  that  of  mountains  being  due  to 
the  radiation  of  heat  from  the  soil.  One  of  the  causes 
of  the  decrease  of  temperature  in  ascending  a  mountain 
is  the  rarefaction  of  the  air,  which  determines  the  heat 
absorbing  power. 

The  mean  temperature  on  mountains  depends,  espe- 
cially in  winter  and  in  summer,  not  only  upon  their 
heights  but  also  upon  their  exposure.  The  surface 
with  the  south-western  aspect  has  the  highest  tem- 
perature in  winter,  whereas  that  with  a  northern,  or 
north-eastern,  aspect  has  the  lowest  in  summer.  These 
differences  are  noticeable  in  the  temperatures  registered 
at  Montalegre,  Estrela  and  Guarda.  The  mountains 
modify  the  temperatures  of  the  surrounding  plains,  by 
sheltering  or  exposing  them  to  favourable  or  unfavour- 
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able  intluences.  In  winter  the  mean  temperature  is 
higher  up  to  a  certain  height  above  the  valleys.  This 
explains  why  many  of  the  towns  and  villages  are  built 
on  the  sides  of  mountains  or  hills.  The  mean  difference 
in  temperature  between  Figueira  da  Foz  (lo  m.)  and 
Estrela  (i386  m.)  is  between  lo"  and  ii". 

The  yearly  fluctuation  decreases  with  increasing 
elevation:  it  is  18". i8  at  San  Kiel  (5 16  m.);  17°. 71  at 
Guarda  (i.-oSg  m.);  and  16*^.45  at  Estrela  (i.386  m.). 

The  ranges  of  temperature  are  also  less  on  mountains 
than  on  plains.  The  annual  diurnal  range  at  Monta- 
legre  (1027  m.)is  10°. 62,  and  at  Guarda  (i.oSq  m.)  7". 62; 
whereas  at  Campo  Maior  (288  m.)  it  is  I2".i7  ;  and  at 
Beja  (284  m.)  10". 22. 

But  in  the  matter  of  fluctuations  and  ranges  a  great 
deal  depends  upon  the  amount  of  humidity  in  the  air, 
the  frequency  of  mists  and  clouds,  and  the  velocity  of 
w^inds.  These  factors  explain  the  lower  range  at 
Guarda  as  compared  with  Montalegre,  and  the  lower 
range  at  Beja  as  compared  with  Campo  Maior. 

The  differences  in  temperature  in  sun  and  shade  are 
greater  in  high  altitudes  than  in  plains,  for  the  solar 
radiation  is  stronger  in  the  former  than  in  the  latter. 
In  summer  it  is  suflicient  to  be  in  the  shade  in  altitudes 
to  feel  cold. 

There  are  some  differences  in  the  temperature  of  a 
tableland  or  plateau  as  compared  with  a  lowland. 
Given  the  same  latitude,  there  is  not  in  Portugal  much 
diffeYence  in  the  annual  means,  but  the  fluctuations  and 
ranges  are  greater  in  the  former  than  in  the  latter. 

The  temperature  of  the  so/7  and  terrestrial  radiation 
are  important  elements  in  medical  temperatures.  The 
mean  temperature  of  the  soil  in  Lisbon,  at  a  depth  oi 
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5  c.  m.,  is  i5".i;  at  i".5o  m.,  17". o;  and  at  10  m.,  17". 6. 
It  is  uniform  from  10  to  20  m.,  but  afterwards  it 
increases  at  the  rate  of  1°  per  3o  m.  of  deptli. 

Ttie  soil  influences  the  temperature  in  the  lower  strata 
of  the  air  by  its  colour,  its  polish  and  consistency,  and 
its  dampness  or  dryness. 

A  white  soil  has  a  greater  radiating  power  than  the 
black,  or  the  heat  radiating  power  is  in  an  inverse  ratio 
to  the  heat  absorbing  power.  Snow  stands  first  in  its 
radiating  power,  then  follow  white  soil,  and  grev  soil. 
The  white  sandy  soils  of  Portugal  occupy  an  area  of 
about  Go, 000  hectars.  Colour  has  no  influence  in  the 
radiation  of  heat  during  night. 

A  loose  and  dry  soil,  like  sand,  conducts  heat  slowl}-, 
whereas  compact  soils,  like  clay,  conduct  it  more  easily. 
A  solid  and  shining  rock  radiates  more  heat  than  loam 
and  clay;  and  a  loose  soil  more  than  one  covered 
with  vegetation.  The  influence  of  rocky  formations, 
combined  with  the  configuration  of  mountains,  is  well 
exemplified  by  the  narrow  portions  of  the  valley  of  the 
Douro  in  which  are  situated  Regoa  and  Lamego.  This 
valley  runs  from  east  to  west,  and  is  consequently 
exposed  to  the  sun  during  the  whole  day ;  and  the  sides 
of  hills  and  mountains  are  covered  with  rockv  slates  ; 
so  that  the  radiation  of  heat  from  the  valley  itself,  and 
the  reverberation  ot  heat  i'vom  the  rock\-  slopes  give 
rise  to  such  an  intense  temperature  in  summer  that  it 
is  known  as  the  «hot  regions  of  the  Douro. 

Compared  with  the  sea,  the  same  amount  of  heat 
will  raise,  during  the  same  time,  the  temperature  of 
land  in  the  proportion  of  5  to  3  of  the  sea ;  but  land 
loses  it  much  more  rapidly  than  \^•ater.  F^or  these 
reasons  the  temperature  of  inland  places  gets  very  warm 


CH.  VI.  0.  TEMPERATURE. 


during  the  dav  and  during  summer,  and  cold  during 
the  night  and  during  winter. 

The  air  in  contact  with  a  dry  soil  has  a  higher 
temperature  than  that  in  contact  with  a  dan:ip  soil. 
There  is  a  greater  range  of  temperature  in  the  strata 
of  air  in  contact  with  the  ground  than  in  the  air  in  the 
higher  strata,  for  the  air  in  the  lower  strata  gets  more 
heated  both  by  contact  and  by  radiation.  This  explains 
how  in  a  limited  area  there  are  often  a  great  variety  of 
temperatures  near  the  ground. 

The  sea  is  a  great  reservoir  of  heat.  As  compared 
with  land,  water  takes  a  longer  time  to  absorb  the 
same  amount  of  heat,  but  it  retains  it  much  longer ; 
also  the  solar  heat  penetrates  down  to  200  m.  on  the 
sea  and  only  to  about  i  m.  on  land.  The  temperature 
of  the  surface  of  the  sea  is  much  more  constant  and 
equable  than  that  of  land,  and  the  sea  reflects  heat 
much  better  than  land.  When  the  water  on  the  surface 
of  the  sea  gets  cool,  it  sinks  and  is  replaced  by  hot 
water  below;  there  is  no  similar  convection  on  land. 

The  mean  annual  surface  temperature  of  the  Lusita- 
nian  Sea  is  about  17°.©,  and  the  mean  in  winter  is 
between  16°. 3  and  iS'';  in  spring  i5°  and  14°. 5;  in 
summer  3o°  and  18°;  and  in  autumn  20°. 5  and  18°. 5. 
According  to  Buchan,  the  diurnal  fluctuation  is  onlv  o".44 
(0.8  Fahr.),  and  «the  daily  range  of  the  temperature  of 
the  air  as  compared  with  that  of  the  sea  (Atlantic),  is 
from  three  to  four  times  greater  than  that  of  the 
surface  temperature  over  which  it  lies)>  (2). 

The  Gulf  Stream  has  a  great  influence  upon  the  mean 
temperature  of  the  Lusitanian  Sea.  In  the  Mid-Atlantic 
the  difference  between  the  water  of  the  Stream  and  of 
the   ocean  not   affected  bv   the   stream   is   10"   to   i5°, 
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The  difference  in  the  two  waters  along  the  western 
coast  of  Europe  varies  between  2"  and  5".  If  there 
were  no  Gulf  Stream  there  would  be  no  warm  temperate 
regions  in  Portugal.  The  sudden  changes  of  the  Stream 
further  north  or  further  south  have  a  great  influence  in 
the  winter  climate  along  the  western  coast  of  Portugal. 

The  influence  of  the  sea  on  the  temperature  on  land 
varies,  other  conditions  being  the  same,  according  to 
the  distance  from  the  coast.  The  sea  does  not  reduce 
the  mean  annual  temperature  on  the  coast,  but  it 
increases  the  mean  in  winter  and  decreases  the  mean 
in  summer  or  reduces  the  seasonal  fluctuations.  Oporto 
has  a  mean  annual  of  14°. 32,  and  Moncorvo,  situated 
170  km.  inland,  has  i5".29,  but  the  means  in  winter 
and  in  summer  in  the  former  are  9". 08  and  19''.  ib,  and 
in  the  latter  6^.69  and  24". 3i;  in  the  same  manner 
Lisbon  has  a  mean  annual  of  i5".9i,  and  Beja  yS  km. 
inland  has  i5'''.78,  but  in  winter  and  in  summer  the 
former  has  10^.78  and  21". 01  and  the  latter  9". 53  and 
22". 24.  Campo  Maior,  which  is  the  furthest  station 
from  the  coast,  160  km.,  presents  a  mean  annual  of 
16". o3  with  a  mean  of  8'\67  in  winter  and  a  mean  of 
23°.99  in  summer.  These  differences  become  still  more 
noticeable  when  Lisbon  is  compared  with  Madrid. 
In  January  the  mean  at  Lisbon  is  io°.43  and  in  July 
20^.72;  at  Madrid  the  respective  figures  are  4°. 6  and 
25". I.  It  is  for  this  reason  that  it  is  of  importance  to 
know  the  distance  of  a  meteorological  station  from  the 
sea  (Ch.  11.  9). 

The  diurnal  ranges  increase  in  proceeding  inland. 
The  range  at  Campo  Maior  is  nearly  double  that  ui 
Lisbon.  Some  localities,  as  Moncorvo,  owing  to  their 
special  topographical  conditions,  form  an  exception. 
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An  important  element  in  the  modification  of  the 
temperature  on  the  coast  is  the  reflection  of  the  solar 
heat  from  the  surface  of  the  water.  In  estimating  the 
amount  of  heat  from  this  source,  the  configuration  of 
the  place  as  well  as  the  degree  of  the  declination  of 
the  sun  have  to  be  taken  into  account,  for  the  maximum 
declination  is  attended  by  the  maximum  of  reflection. 
It  has  been  shown  that  at  some  places  the  reflected 
heat  in  the  afternoon,  under  favourable  circumstances, 
is  44  p.  c.  higher  than  the  direct  temperature  of  the  sun. 
This  is  the  reason  why  mornings  and  evenings  are 
warmer  on  the  coast  than  inland. 

Owing  to  the  great  uniformity  of  the  surface  tem- 
perature of  the  sea,  the  differences  in  temperature 
between  sun  and  shade  are  less  on  the  coast  than  in 
high  altitudes. 

The  influence  of  the  rivers  upon  temperature  is  quite 
local.  It  depends  upon  the  direction  of  winds  and  upon 
evaporation.  As  the  temperature  of  the  water  is  low 
in  winter,  the  rivers  do  not  raise  the  temperature  on 
the  neighbouring  land  in  winter. 

The  influence  o{  vegetation  upon  temperature  depends 
upon  whether  the  vegetation  consists  of  forests  or  of 
meadows.  Large  forests  moderate  the  extremes  of 
temperature  in  the  continental  regions  in  the  same  way, 
although  not  to  the  same  extent,  as  the  ocean  in  the 
marine  regions.  When  a  forest  is  situated  near  the 
sea,  the  minima  are  lower  in  the  forest  than  on  the  coast. 
Souza  Pimentel  has  shown  that  the  maxima  at  San 
Pedro  de  Muel,  in  the  open  sea-shore  is  i8".i;  as 
compared  with  iS'^.y  in  the  forest,  4''"'-7  inland,  whereas 
the  minima  at  the  two  places  are  io".3  and  (S'\3 
respectively,,  or  2°. 2  less  in  the  forest  (3). 
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Ill  forests  the  mean  annual  temperature  is  lower  than 
that  of  meadows,  and  still  lower  than  that  of  a  bare 
country.  The  difference,  on  the  whole,  does  not  exceed 
perhaps  o'\5  to  i°.  It  is  greater  in  summer  than  in 
winter.  Forests  prevent  the  insolation  of  the  soil;  and 
give  rise  to  more  evaporation  from  the  leaves.  The 
range  of  temperature  is  likewise  less  in  a  forest  than 
in  the  open  country.  The  soil  temperature  in  a  forest 
is  cooler  than  that  of  a  desert,  the  mean  annual  differ- 
ence may  amount  to  lo",  the  difference  being  naturally 
greater  in  summer  than  in  winter.  Forests  render  the 
days  cooler  and  the  nights  warmer.  Deforestation 
increases  the  extremes  of  temperature  both  of  the  air 
and  of  the  soil. 

When  the  heat  is  due  to  sun,  vegetation  cools  it; 
but  when  there  is  a  cold  wind,  vegetation,  especially  of 
pines,  acts  as  a  shelter. 

A  meadow  is  cooler  than  the  bare  soil.  Weber  has 
found  the  differences  in  temperature  of  the  air  in  contact 
with  grass  and  in  contact  with  sand  to  be  as  high  as 
i8"  to  21°  (4).  The  radiation  in  a  meadow  is  very  low, 
and  the  temperature  is  more  equable. 

Considering  the  whole  country,  vegetation  has  a 
greater  influence  in  the  temperature  of  the  N.  Atlantic, 
Lusitanian  and  Mediterranean  regions  than  in  the  N. 
and  S.  Continental  regions. 

Most  of  the  cities  and  villages  of  Portugal  as  already 
stated  (Ch.  ii.  7),  are  situated  on  elevations  with 
a  southern  aspect;  and  all  the  important  towns  and 
villages  along  the  western  coast  are  placed  on  the  right 
banks  of  rivers,  that  is,  also  with  a  southern  aspect. 
Such  localities  afford  a  better  protection  against  excessive 
cold.     The    temperature    in    a   large    city  like    Lisbon 
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depends  greatly  upon  the  topography  and  e.xposure  of 
its  various  parts.  In  some  parts  of  Paris  the  mean 
temperature  is  higher  by  o".8  than  that  in  the  open 
country.  The  differences  in  medical  or  natural  tem- 
peratures are  still  higher;  according  to  exposure  they 
vary  from  i."b  to  4"  in  the  open  country,  and  from  5" 
to  10°  in  a  city. 

7.  WINDS  AS  CONTROLLERS  OF  TEMPERATURE. 


The  W'inds  control  greatly  the  distribution  of  tem- 
perature. A  change  in  the  winds  brings  in  a  change  in 
temperature.  The  following  table  shows  the  tem- 
peratures, in  January  and  in  July,  corresponding  with 
some  of  the  most  prevalent  winds  at  Lisbon  and  Coimbra. 


IJsbon 

Coimbra 

Jan. 

10.022 
9.022 
9.043 
9.083 

10.074 

11.025 

1 2.008 
.1097 
12.052 
.1.082 
11.098 
I0.056 
10.094 
J  0.060 
10.040 

July 

Jan. 

July 

N 

21.094 
23.030 
25.-87 

19.070 

2I.oi8 
21.05. 
19.098 
20.018 
20.066 
21.026 

7.093 

7.06. 
8.046 
H.022 

8.''07 
7.-.3 

N.N.E 

N.  E 

- 

E.  N.  E 

E 

- 

E.  S.  E 

S.  E 

- 

S.  S.  E 

S 

- 

s.  s.  w 

s.  w 

w  s.  w 

w 

W.N.W 

N.  W 

20.053 

19.-65 
18.046 

N.  N.  W 
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Broadly,  speaking  the  southern  or  the  equatorial  winds 
are  warmer  than  the  northern  or  the  polar,  but  a  great 
deal  depends  upon  the  seasons  and  upon  the  tem- 
perature of  the  country,  or  of  the  sea,  over  which  they 
have  travelled. 

The  temperatures  of  winds  in  winter  are  usually 
opposite  to  those  from  the  same  or  nearly  the  same 
quarter  in  summer.  At  Lisbon,  in  January,  the  lowest 
temperature  corresponds-  with  N.N.E.,  and  the  highest 
with  S.S.W. ;  whereas,  in  July,  the  lowest  corresponds 
with  S.S.W.  and  the  highest  with  N.E.  In  winter  the 
sea  is  warmer  than  the  land  by  about  6'\  whereas  in 
summer  it  is  cooler  by  about  4".  The  reverse  is  the 
case  with  the  temperature  of  the  land.  In  winter  the 
winds  proceeding  from  N.N.E.  have  traversed  regions 
covered  with  snow;  and  in  summer  over  regions  with 
a  very  high  temperature.  As  both  the  very  hot  and 
the  very  cold  winds  proceed  usually  from  Spain,  there 
is  a  saying  in  Portuguese  :  ((De  Espanha  nem  bom  venlo, 
nem  bom  casamento ;  or,  «from  Spain  there  is  neither 
good  wind  nor  a  good  marriage)).  The  Spaniards, 
unable  to  say  anything  in  disparagement  of  the  Portu- 
guese winds,  retort:  Los  Portugueses  son  pocos  f  locos, 
or  «the  Portuguese  are  few  and  foolish". 

The  seasonal  winds  modify  greatly  the  temperature 
of  the  various  regions  of  Portugal.  There  is,  for 
instance,  a  greater  seasonal  range  in  winter  at  Oporto 
than  at  Lisbon,  for  the  winds  both  from  the  sea  and  from 
the  land  present  a  greater  difference  in  temperature 
than  the  corresponding  winds  at  Lisbon.  In  summer 
it  is  just  the  reverse ;  owing  to  greater  differences  in 
the  temperatures  of  the  land  and  the  sea  winds,  there 
is   a   greater   range  of  temperature  at  Lisbon  than  at 
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Oporto.  In  estimating  the  mean  temperatures  corres- 
ponding with  each  wind,  their  frequency  and  duration 
have  to  be  taken  into  account. 

The  fact,  already  noticed,  that  abow  40"  N.  lat.  the 
temperature  of  the  sea  is  higher  than  that  of  the  land,  and 
that  below  it  that  of  the  land  is  higher  than  that  of  the 
sea,  has  an  important  bearing  upon  the  winds.  Other 
conditions  being  equal,  the  winds  from  the  sea  in  the 
parallels  higher  than  40"  have,  comparatively  speaking, 
a  higher  temperature  than  the  land  winds,  whereas  the 
reverse  is  the  case  in  the  parallels  below  40".  But  it 
is  needless  to  say  that  a  great  deal  depends  upon 
the  seasons  and  other  circumstances. 

As  winds  blowing  from  the  sea  or  from  land  fre- 
quently change  their  direction  (Ch.  iv.  5),  it  is  necessary 
to  note  for  each  place  the  temperatures  corresponding 
with  each  wind.  The  deHection  of  the  Gulf  Stream  by 
a  strong  wind  may  bring  to  the  surface  a  stratum  of  cold 
water,  and  lower  the  temperature  when  the  wind  changes 
its  direction.  This  may  be  the  reason  why  at  times 
the  west  winds  are  cold  in  winter  in  the  Lusitanian 
region.  Sudden  changes  of  winds  give  rise  to  sudden 
changes  of  temperatures. 

The  occasional  or  cyclonic  winds  give  rise  to  extremes 
of  temperature.  A  very  occasional  wind  from  the 
southern  quarter  is  the  African  desert  wind,  which 
blows  during  2  or  3  davs  at  a  time  on  the  coast  of 
Algarve,  and  gives  rise  to  a  very  hot  temperature.  Its 
influence  is  felt,  at  times,  up  to  the  Serra  of  Cintra. 
Another  occasional  wind  proceeding  from  the  north- 
easterly direction  gives  rise  to  excessive  cold  in  winter, 
and  to  the  fall  of  snow  even  down  to  the  Serras  of 
Algarve.     Both  these  winds  are  often  absent  during 
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the  course  of  a  season.  When  they  occur  they  are 
more  injurious  to  plants  than  to  men.  A  distinction 
has  to  be  made  between  the  temperatures  corresponding 
with  the  general  or  seasonal  winds  and  those  due  to 
sea  or  mountain  breezes,  when  both  proceed  from  the 
same  direction.  In  winter,  for  instance,  on  a  warm 
day,  the  S.W.  breezes  at  Mont'Estoril  are  cooler  than 
the  S.W.  winds.  In  summer  a  mountain  breeze  is 
cool,  but  from  the  same  direction  there  is  sometimes  a 
very  hot  wind.  This  shows  that  the  mere  direction 
of  a  wind  as  registered  at  a  station  is  not  always  a 
sure  guide  to  its  temperature. 

The  influence  of  winds  upon  temperature  depends 
greatly  upon  the  amount  of  moisture  they  contain. 
In  comparing  the  influence  of  winds  upon  humidity 
(Gh.  V.  8),  and  the  influence  of  winds  upon  temperature, 
it  will  be  seen  that  there  is  a  close  correspondence 
between  the  two.  The  S.W.  winds  in  winter,  which 
are  charged  with  a  great  deal  of  moisture,  are  much 
warmer  than  the  N.E.  winds,  which  are  dry. 

The  same  elevation  of  a  hill  or  mountain  does  not 
afford  equal  shelter  from  all  winds.  In  this  respect 
the  gradient  or  the  inclination  of  the  wind  has  to  be 
taken  into  account.  In  Portugal  a  protection  against 
the  north  winds  requires  often  a  much  higher  altitude 
than  against  the  south  winds.  This  is  well  exemplified 
by  the  Serra  of  Cintra,  on  the  northern  side  of  which 
one  does  not  feel  to  the  same  extent  the  southerly  winds, 
as  one  feels  on  the  southern  side  the  northerly  winds. 

The  influence  of  the  four  cardinal  winds  may  be  thus 
summarised :  the  Southern  are  warm ;  the  Northern  are 
cold;  the  Western,  moderately  cold;  and  the  Eastern 
verv  cold  in  winter  and  verv  hot  in  summer. 
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fS.   INFLUENCE  OF  HUMIDITY  UPON  TEMPERATURE. 

When  a  watery  vapour  condenses  into  a  liquid,  or  a 
liquid  into  a  solid,  it  sets  free  heat;  but  when  a  solid 
turns  into  a  liquid,  or  a  liquid  into  a  vapour,  it  absorbs 
heat. 

If  the  moisture  in  the  air  be  warm,  rapid  evaporation 
gives  rise  to  a  sensation  of  cold,  which  is  often 
agreeable;  but  if  the  moisture  be  cold,  rapid  evaporation 
increases  the  sensation  of  cold. 

The  aqueous  vapour  in  the  air,  although  very  small, 
has  an  important  influence  upon  temperature.  Tyndall 
in  describing  the  influence  of  moisture  upon  tem- 
perature says  that  the  solar  rays  are  different  in  quality 
from  the  earth's  rays,  and  that  it  does  not  follow  that 
the  aqueous  vapour  which  absorbs  the  one  must 
necessarily  absorb  the  other.  Through  a  layer  of  water 
i/iol*^  inch  (2  mm.  54)  in  thickness,  the  sun's  rays  are 
transmitted  with  comparative  freedom ;  hut  through  a 
layer  half  this  thickness  no  single  ray  from  the  warm 
earth  could  pass(i).  He  believes  that  probably  from 
ID  to  1 5  p.  c.  of  the  heat  radiated  from  the  earth  is 
absorbed  within  10  feet  (3  m.)  of  the  earth's  surface. 

The  air  may  be  perfectly  transparent  to  light,  and 
yet  be  capable  of  absorbing  a  good  deal  of  heat.  Dry 
and  pure  air  in  diathermanous  or  transparent  to  heat. 
The  specific  heat  of  pure  dry  air  is  very  low. 

Other  conditions  being  the  same,  the  amount  of 
aqueous  vapour  in  the  air  determines  the  fluctuations 
and  ranges  of  temperatures.  In  comparing  the  mean 
relative  humidity  with  the  mean  temperature,  it  will  be 
seen  that  there  is  a  close  correlation  between  the  two. 
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A  high  relative  humidity  renders  the  temperature  more 
constant  and  more  equable.  These  differences  are  very 
noticeable  in  the  fluctuations  and  ranges  of  temperature 
at  Oporto,  Lisbon  and  Beja. 

Rainfall  is  attended  by  an  increase  of  temperature. 
After  a  rainfall  there  is  a  decrease  of  temperature  which 
is  agreeable  in  summer  but  not  in  winter. 

The  sensation  caused  by  mists  varies  according  to 
seasons  or  according  to  temperatures.  When  the 
temperature  is  w^arm  a  mist  may  be  agreeable.  Cloudy 
days  in  the  latitude  of  Portugal  are  warmer  in  winter 
and  cooler  in  summer.  When  a  large  surface  of  ground, 
is  covered  with  snow  for  some  months,  as  in  high 
altitudes,  there  is  a  greater  calm  and  a  more  equable 
temperature. 

9.   CLASSIFICATION   OF    THE   FIVE  CLIMATIC  REGIONS    BASED 
UPON   temperature:    ISOTHERMS   AND   THERMIC   ZONES. 

Humboldt  classifies  climates,  as  regards  mean  tem- 
peratures, thus:  torrid  27"-25'\  hot  25''-2o°,  warm  20°- 1 5", 
temperate  or  cool  i5°-io",  cold  io"-5",  very  cold  5°-o°, 
and  polar  below  o".  The  warm  and  the  cold  are  also 
sometimes  styled  the  sub-tropical  and  the  sub-polar, 
respectively. 

This  classification  is  very  good  when  applied  to  a 
large  counlrx'  or  region,  but  it  does  not  con\ev  a  verv 
delinite  idea  when  applied  to  a  health  resort.  Some 
writers  lia\c  empIo\ed  \cr\  loosely  the  word  ((tem- 
perate". One  has  gone  s(j  far  as  to  describe  a  place 
with  a  temperature  of  8"  as  very  temperate.  For  the 
purposes  of  this  book  a  uniform  classification  has  been 
adopted,  as  follows  : 
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.   10° — 1 2'^  =  cool  temperate, 

12'' —  14"  =  moderately-  cool  temperate, 

14° —  1 6"  =  most  or  very  temperate, 

16" — 1 8"  =  moderately  warm  temperate,  and 

18" — 20"  =  warm  temperate. 

The  words  «most))  or  «very»  temperate  is  applied 
to  temperatures  bordering  upon  i5'',  because  this  figure 
represents  the  mean  temperature  of  the  earth,  and  this 
temperature  is,  or  ought  to  be,  the  most  temperate. 
There  is  no  doubt  that  it  is  the  most  agreeable  to  the 
great  majority  of  people. 

As  regards  fluctuation,  the  temperature  is  low  or 
constant  when  the  difference  between  the  hottest  and  the 
coldest  month,  or  between  winter  and  summer,  does  not 
exceed  10°;  moderate,  when  between  10°  and  i5"; 
high,  between  1 5°  and  20° ;  and  excessive,  when  above  20?. 

As  regards  range,  the  temperature  is  very  equable, 
when  below  5°;  equable,  between  5"  and  10";  modera- 
tely equable,  between  10''- id";  variable,  between  i5*'-2o"; 
and  very  variable,  when  upwards  of  20". 

With  respect  to  the  subjective  sensations  due  to  tem- 
perature, scales  have  been  framed  for  their  description, 
but  as  one  person's  sensations  are  hardly  similar  to 
those  of  another,  such  observations  are  of  no  practical 
value.  Each  person  can,  and  actually  does,  frame  a 
scale  for  his  own  use,  and  so  a  climate  may  be  intolerably, 
excessively,  tolerably,  or  agreeably  hot  or  cold;  or  it 
•may  be  mild  and  fresh,  mild  and  soft,  cool  and  exhi- 
larating, quite  fresh,  very  fresh,  &c. 

As  the  belts  of  temperature  based  upon  the  parallels 
of  latitude  (Ch.  11.  7)  do  not  represent  the  mean 
temperatures  in  each  belt,  Humboldt  was  the  first  tu 
divide  each  hemisphere  into  zones  based  upon  isothermic. 
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isochimenic  and  isothcric  temperatures,  that  is,  lines 
showing  the  mean  annual,  the  mean  winter,  and  the 
mean  summer  temperatures  reduced  to  the  level  of  the 
sea  (Maps  in.  and  iv.).  These  lines  are  much  more 
irregular  on  land  than  on  the  sea. 

Supan  has  proposed  to  name  a  zone  warm,  when  the 
mean  annual  temperature  is  above  20° ;  temperate, 
when  the  mean  annual  is  below  20";  and  cold,  when  the 
warmest  month  is  10"  (i).  Isothermic  lines  in  high 
latitudes  do  not  convey  a  good  idea  of  the  climate. 

The  isotherms  of  Portugal  have  been  studied  by 
Brito  Capello  (2),  and  those  of  the  Iberian  Peninsula  by 
M.  de  Bort(3).  They  are  not  of  much  interest  from 
the  medical  point  of  view,  for  they  represent  in  a  less 
degree  the  medical  temperature  of  a  place  than  the 
meteorological.  The  mean  annual  isotherm  of  the 
northern  hemisphere  along  the  western  coast  of  Europe 
crosses  the  coast  of  the  Lusitanian  region. 

The  surface  isotherms  of  the  Lusitanian  Sea  are  if). 3" 
in  the  north  and  17.8"  in  the  south,  that  is,  in  the 
northernmost  and  the  southernmost  latitudes  of  Portu- 
gal (4).  Portugal  is  the  only  country  in  Europe  which 
is  under  the  influence  of  the  constantly  temperate  sea 
temperature  during  the  whole  year. 

Koppen  has  proposed  another  classification  ( 5j,  based 
upon  the  cold,  temperate,  warm  and  hot  temperatures 
during  a  certain  number  of  months  in  a  year.  He 
divides  each  hemisphere  into  7  thermic  ■;ones:  i)  the 
polar;  2)  the  cold,  with  1-4  temperate  months;  3)  the 
zone  with  a  temperate  winter  ;  4)  the  temperate  zone 
with  a  warm  summer;  ?)  the  constantlv  temperate  zone, 
or  the  mountains  belonging  to  zones  3  and  4;  h)  the 
subtropical  zone  with  4  to  1 1  warm  months,  and  7)  the 
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tropical  zone.  He  places  the  whole  of  Portugal  in  his 
3']'*,  4*1',  and  5*.''  zones,  or  zones  having  at  least  8  months 
in  the  year  with  a  mean  temperature  below  20°.  He 
places  the  country  to  the  north  of  the  latitude  of  Lisbon 
into  his  S""."^  zone,  and  the  country  to  the  south  in  the  5*.'\ 

Taking  the  five  typical  stations  as  the  bases,  the  five 
regions  may  he  classified  as  regards  their  temperature 
as  follows  : 

N.  Atlantic:  winter  cold,  summer  warm;  fluctuation 
moderate;  range  equable  both  in  winter  and  in  summer. 

Lusitanian:  winter  temperate,  summer  hot;  fluctuation 
moderate  ;  range  very  equable  in  winter  and  equable  in 
summer. 

Mediterranean:  winter  temperate,  summer  hot; 
fluctuation  moderate ;  range  equable  in  winter  and 
moderately  equable  in  summer. 

N.  Continental:  winter  cold,  summer  hot;  fluctuation 
excessive  ;  range  very  equable  in  winter  and  equable 
in  summer. 

S.  Continental:  winter  cold,  summer  hot;  fluctuation 
mod«erate ;  range  equable  in  winter  and  variable  in 
summer. 

If  the  size  and  extent  of  the  territory  be  taken  into 
account,  Portugal  presents  a  greater  variety  of  seasonal 
temperate  temperatures  than  Great  Britain,  France  or 
Italy.  This  fact  is  well  brought  out  by  the  examination 
of  the  isotherms  and  the  thermic  zones  of  Koppen. 

A  comparison  of  the  yearly  fluctuation  of  Lisbon 
with  other  places  in  the  same  latitude  is  instructive. 
Lisbon,  according  to  Fischer  (6),  has  a  mean  annual 
temperature  of  i3".G  and  a  yearly  fluctuation  of  10". 9, 
whereas  the  respective  figures  for  Murcia  are  17".©  and 
16°. 8;  Palermo,  i7°.6  and  14". o;  Patras  i8°.o  and  i7".2; 
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and  Athens,  i8".2  and  19°. 4.  Or,  in  other  words,  no 
place  has  such  a  low  fluctuation  as  Lisbon.  Oporto, 
too,  has  a  lower  fluctuation  than  Barcelona,  Naples  and 
Constantinople. 

There  is,  likewise,  no  city  or  town  in  the  same 
isotherm  as  Lisbon  which  has  a  lower  fluctuation  or  a 
lower  range  of  temperature.  Marseilles,  Genoa  and 
Rome  are,  in  these  respects,  all  inferior  to  Lisbon. 

In  January  the  only  portion  of  the  Continent  which 
has  a  mean  temperature  higher  than  lo**  lies  to  the 
south  of  a  line  drawn  from  Lisbon,  through  Seville,  to 
Malaga,  and  thence  northwards  along  the  coast  to 
Alicante  and  Valencia.  But  although  the  mean  in 
winter  of  some  of  the  places  such  as  Lagos,  Faro, 
Cadiz,  San  Fernando,  Tarifa  and  Malaga  is  somewhat 
higher,  still  not  one  of  them  has  such  a  low  range  as 
Lisbon.  This  privileged  condition  of  the  coast  of  the 
Lusitanian  region  is  due  entirely  to  the  nature  of  the 
prevalent  winds  and  to  the  influence  of  the  Gulf  Stream. 

10.  EFFECTS  OF  VARIOUS  DEGREES 
OF  TEMPERATURE  UPON  MAN. 

When  a  healthy  person  passes  from  a  warm  to  a 
cold  temperature,  his  surface  temperature  is  reduced, 
and  the  nervous  and  muscular  systems  are  stimulated; 
there  is  a  contraction  of  the  superficial  blood-vessels, 
with  a  tendency  to  coldness  of  the  extremities,  accom- 
panied by  a  stasis  of  blood  in  the  internal  organs.  All 
these  changes  give  rise  to  an  increased  demand  for 
heat  production  ;  there  is  a  decrease  in  transpiration 
with  a  corresponding  increase  in  the  amount  of  urine ; 
an    increased    appetite;    an    inclination    for    muscular 
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exertion;  a  decrease  in  the  number  of  pulsations  and 
respiration;  and  a  good  repose  of  the  brain,  giving 
rise  to  sound  sleep.  If  the  cold  be  excessive,  the 
extremities  become  cold  and  dark  red,  and  there  may 
be  local  gangrene  ;  there  may  be  pulmonary  or  cerebral 
congestion,  foUovv^ed  by  deep  somnolence  and  death. 
If  proper  precautions  be  taken  as  regards  food  and 
clothing,  the  human  body  seems  to  be  able  to  endure 
great  cold,  provided  the  air  is  calm. 

When,  on  the  other  hand,  a  person  passes  from  a 
temperate  to  a  hot  temperature,  the  physiological  effects, 
with  the  exception  of  the  pulse,  are  reversed.  There 
is  a  relaxation  of  the  superficial  blood-vessels  accom- 
panied by  profuse  perspiration  and  follov^^ed  often  by 
prickly  heat;  a  diminution  in  the  arterial  tension  with 
an  increase  in  the  number  of  pulsations  ;  and  a  decrease 
in  respiration;  a  decrease  in  the  amount  of  urine;  loss 
of  appetite  especially  for  animal  food;  a  disinclination 
for  muscular  and  mental  exercise ;  headache  and  dis- 
turbed sleep.  If  the  heat  be  excessive,  it  may  give  rise 
to  vesication  of  the  skin,  sudden  syncope,  or  sunstroke. 

And,  lastly,  on  passing  from  a  hot  or  from  a  very 
cold  temperature  to  one  that  is  temperate  or  to  i5°, 
the  physiological  effects  are  more  or  less  equally 
balanced;  all  the  functions  are  more  or  less  regular  or 
normal.  Such  a  temperature,  which  is  the  mean  of  the 
earth,  is  the  most  agreeable  to  the  very  great  majority 
of  people,  and  very  suitable  to  many  invalids,  provided 
the  yearly  fluctuation  and  the  diurnal  range  are  favour- 
able. In  healthy  persons,  a  moderate  yearly  fluctuation, 
with  a  variable  diurnal  range,  is  conducive  to  the  healthy 
development  of  the  body  and  mind  ;  whereas  in  the 
case  of  invalids  the  temperature  has  to  be  constant  and 
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equable.  Persons  brought  up  in  temperate  temperatures 
are  able  to  support  better  the  extremes  of  cold  or  of 
heat  (Ch.  x,  8),  or,  in  other  words,  the  physiological 
functions  get  more  easily  adjusted  than  in  persons  who 
pass  from  a  very  cold  to  a  hot  temperature  or  vice-versa. 

The  temperature  of  the  soil  has  a  great  influence 
upon  the  development  of  micro-organisms,  and  thus  in 
determining  the  healthiness  of  a  place. 

The  sensation  caused  by  a  moderate  degree  of  tem- 
perature depends,  first,  upon  the  force  of  the  winds, 
the  amount  of  the  atmospheric  moisture,  and  the  nature 
of  the  heat ;  and,  secondly,  upon  the  age,  the  consti- 
tution, the  temperament,  and  the  nature  of  the  disease, 
if  any. 

A  great  degree  of  heat  can  be  supported  if  the  air 
be  dry  and  the  winds  strong,  whereas  a  great  cold 
can  be  supported  if  the  air  be  likewise  dry,  but  if  there 
be  no  winds.  In  the  first  case  the  evaporation  is 
increased,  in  the  second  it  is  reduced  to  its  minimum. 
When  the  relative  humidity  is  very  high,  a  decrease  -of 
a  few  degrees  of  temperature  is  at  once  noticeable, 
whereas  the  reverse  is  the  case  when  it  is  low.  Hum- 
boldt has  described  how  a  « change  of  not  more  than  7" 
or  8"  gives  rise  to  an  excessive  feeling  of  cold.  On  the 
coasts  of  the  South  Sea  the  ordinary  temperature  of 
the  air  is  28°  C.  •  •  In  Cuamana  after  a  heavy  rainfall 
one  hears  people  calling  out  in  the  streets.  How  very 
cold  it  is !  I  am  fro'{en !  And  yet  the  thermometre 
exposed  to  the  air  registers  2i."5»(i).  Where  the  air 
is  charged  with  great  moisture  people  feel  more  cold 
at  the  setting  of  the  sun  than  when  it  is  moderately  dry. 
On  the  other  hand.  Dr.  Onimus  has  pointed  out  how 
people  feel  very  cold  in  winter  on  the  French  Riviera 
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at  17  o'clock,  when  the  day  is  very  clear  and  the  air 
is  dry  (2).  In  the  first  case  the  sensation  is  due  to 
conduction,  in  the  second  to  radiation.  The  heat 
depending  upon  the  direct  rays  of  the  sun  is  much  more 
bearable  than  the  same  degree  of  heat  arising  from 
terrestrial  radiation.  With  the  same  degree  of  tem- 
perature the  sensation  of  cold  in  a  house  is  sometimes 
greater  in  rooms  exposed  to  the  south  than  in  those 
exposed  to  the  north. 

In  connection  with  this  subject  it  may  be  mentioned 
that  there  is  a  widespread  belief,  even  among  many 
medical  men,  that  people  born  and  bred  in  a  hot  or 
warm  country  are  able  to  bear  heat  better  than  those 
born  and  bred  in  a  cool  or  cold  country.  This  is, 
generally  speaking,  a  mistake.  All  rules  in  physiological 
processes  have  their  exception,  but  it  is  a  fact  that 
people  born  in  a  warm  country  are  not  belter  adapted 
to  bear  more  heat.  Their  nervous  system,  owing  to 
the  heat,  becomes  weakened,  and  any  additional  heat 
puts  a  great  strain  upon  them.  On  the  other  hand, 
people  of  cold  climate,  owing  to  the  strength  of  their 
nerves,  are  capable  of  bearing,  proportionately,  a  higher 
degree  of  heat. 

A  healthy  young  person  bears  great  cold  better  than 
the  old  and  the  aged.  The  sanguine  and  the  irritable 
do  well  in  a  cold  climate,  and  the  lymphatic  and  the 
depressed,  in  a  warm.  The  neurasthenic  do  well  at 
times  in  a  cold  and  at  times  in  a  warm  temperature. 

Sudden  and  excessive  changes  of  temperature  are 
injurious  to  all,  but  especially  to  the  invalid.  A  change 
from  a  great  heat  to  a  great  cold  is  liable  to  give  rise 
to  disease  of  the  kidneys  and  respiratory  organs ; 
and  a  change  from  great  cold  to  a  great  heat  to  diseases 


14*2  CLiMAtE  OF  PORTUGAL.  CM.  Vl.  10. 

of  the  liver  and  the  ahmentary  canal.  If  proper 
precautions  be  not  taken  as  regards  food,  dress,  drink, 
and  other  habits,  a  permanent  or  prolonged  change 
from  one  place  to  another  is  likely  to  affect  injuriously 
if  the  difference  in  the  temperature  of  the  two  places 
be  more  than  ii"  or  12". 

A  high  temperature  due  to  the  direct  rays  of  the  sun 
can  be  avoided  by  remaining  indoors,  but  when  the  high 
temperature  is  due  to  hot  winds,  it  is  not  so  easy  to 
avoid  it. 

The  temperature  of  the  soil,  combined  with  the  level 
of  the  subsoil  water,  has  an  influence  upon  the  preva- 
lence of  tvphoid  fever,  diarrluea  and  some  other 
diseases. 

All  conditions  being  equal,  a  cold  temperature  in  a 
healthy  person  is  stimulating,  a  warm  is  relaxing,  a 
temperate  is  sedative  and  tonic,  and  the  extremes  are 
depressing.  An  equable  temperature  is  sedative,  and 
a  variable  is  stimulating.  To  the  weak  and  the  conva- 
lescent a  warm  or  even  a  hot  temperature  ma}'  be 
stimulating.  The  very  equable  makes  the  least  demand 
upon  the  heat  producing  organs. 
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CHAPTER  VII. 
SUNLIGHT  AND  ELECTRICITY. 

Sol  est  remediorum  maximum. 
Plinius:  Nat.  Hist.  Lib.  xxviii. 
§14- 

I  .    IMPORTANCE  OF   SUNLIGHT    AND   ELECTRICITY. 

The  influence  of  sunlight  upon  the  bod}^  and  the  mind 
has  been  recognised  from  the  earhest  times.  In  the 
Rigveda  the  sun  is  involved  by  Abithapa  «to  drive  away 
disease  and  every  evil  thought» ;  and  by  Vasistha  «to 
preserve  us  evermore  with  blessing))  (i).  And  Hero- 
dotus, a  disciple  of  Agathinus,  says :  «The  exposure 
to  sunlight  is  extremely  necessary  to  those  who  wish  to 
regain  their  health  and  to  grow  strong))  (2). 

Just  as  temperature  is  divided  into  solar  or  astro- 
nomical, and  natural  or  medical,  in  the  some  way  light 
may  be  considered  from  two  points  of  view  :  the  as- 
tronomical and  the  medical.  The  astronomical  light 
at  a  given  point  is  constant;  but  the  natural  or  medical 
varies  according  to  geographical  features,  and  other 
climatic  factors.  There  is  yet  no  means  of  indicating 
the  amount  or  degree  of  light  at  any  place ;  the  me- 
teorologists do  not  measure  sunlight. 

The  importance  of  sunlight  upon  organised  life  is  now 
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well  established,  specially  in  the  vegetable  kingdom. 
The  influence  of  the  sun's  chemical  energy  upon  the 
human  organism  is  not  so  evident,  nor  that  ot  the 
atmospheric  electricity.  But  there  can  be  no  doubt 
that  both  of  them  exercise  some  influence.  The  colour 
of  the  sky  produces  some  psychical  effects.  The  in- 
fluence of  moonlight,  if  any,  is  not  known.  In  fact 
the  value  of  all  the  elements  which  constitute  a  climate 
is  not  yet  well  defined.  There  remain  many  gaps 
to  be  filled  up. 

2.    sunlight:    LUMINOUS  AND   CHEMICAL   ENERGIES. 

Besides  the  thermal,  the  sun  emits,  as  already  stated, 
two  other  kinds  of  energies :  the  luminous  or  the  optic, 
and  the  chemical  or  the  actinic.  Each  ray  of  the  sun 
contains  all  these  energies;  the  difference  consists  upon 
its  length  or  upon  the  substance  with  which  it  comes 
in  contact.  The  sunlight  may  be  direct  or  bright 
sunshine,  or  indirect  or  diffused  sunlight. 

The  mean  number  of  hours  of  sunshine  in  winter 
during  6  years  (1903-1908)  at  Oporto,  and  during  10 
years  (i 896-1905)  at  Coimbra  and  Lisbon,  is  as  follows: 


Dec. 

Jan. 

Feb. 

Total 

Oporto               .              .... 

123 

•34 
i3i 

i55 
iGo 
.4G 

•77 
'47 
148 

455 

44' 

425 

Coimbra    

Lisbon 

The  number  of  hours  of  sunshine  does  not  represent 
the  exact  degree  of  the*  ////;/;';/o//s   eneriry.     As   the    tl- 
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gures  for  Oporto  and  for  Lisbon  are  not  for  the  same 
number  of  years,  they  cannot  be  accepted  as  the  basis 
of  exact  comparison. 

The  chemical  energy  or  the  photo-chemical  activity 
of  the  rays  of  the  sun  is  not  observed  at  any  of  the 
Portuguese  stations.  There  is  no  correlation  between 
the  luminous  and  the  chemical  action.  When  the  sun 
is  low,  its  direct  rays  exercise  hardly  any  or  no  che- 
mical action.  Until  the  sun's  altitude  is  from  i(3°  to 
19"  degrees,  the  effects  of  the  direct  rays  do  not  exceed 
those  due  to  diffused  light. 

The  blue  colour  of  the  sky  is  due  to  the  diffusion 
of  the  blue  rays  of  the  sun.  The  air  of  Portugal 
possesses  this  property  in  an  eminent  degree. 

3.    ELECTRICITY   IN   THE   AIR   AND   ITS   CAUSES: 
THUNDER  AND    LIGHTNING.    MAGNETISM  OF   THE   EARTH. 

The  atmospheric  electricity  is  now  attributed  to  the 
phenomena  of  ionisation  of  the  air. 

The  atoms  of  the  air  undergo  a  continual  disso- 
ciation into  smaller  particles  known  as  ions,  some  of  which 
are  charged  with  positive,  and  others  whh  negative, 
electricity.  The  dissociation  has  been  attributed  to 
various  causes:  to  the  radioactive  emanations  from  the 
ground,  to  the  ultra-violet  rays  of  the  sun,  and  to  the 
presence  of  some  radioactive  substances  of  unknown 
origin. 

The  ions  have  the  property  of  causing  around  them 
the  condensation  of  the  watery  vapour  in  the  shape  of 
minute  globules.  And,  eventually,  it  is  the  difference 
in  the  electricity  in  the  ions  that  gives  rise  to  thunder, 


CH.  VII.  3.  SUNLIGHT  AKD   ELFCTRICITY.  I47 

lightening  and  rain.  The  ionisation  of  the  air  plays  an 
importance  part  in  the  climate  of  a  country. 

Brito  Capello  has  published  some  observations 
regarding  the  electric  condition  of  the  amospheric  air  at 
Lisbon  (i).  The  mean  amount  of  electric  tension  is: 
winter  50.89.  spring  34.18,  summer  (52.41,  and  autumn 
60.92.  The  annual  mean  is  5 1. C)0.  In  April  the  electric 
tension  is  the  least,  12. 1(3;  and  in  August  it  attains  its 
maximum  85. 08.  During  some  days  in  December  and 
January,  the  electric  tension  is  much  higher  than  in 
any  single  day  in  August.  As  a  rule,  the  mean  of  the 
maxima  occurs  during  the  day  and  the  mean  of  minima 
during  the  night. 

Generally  speaking,  the  atmospheric  electricity  is 
positive,  whereas  that  of  the  ground  is  negative.  The 
number  of. days,  during  each  season,  in  which  the 
electricity  of  the  atmosphere  is  negative  is  :  winter  0, 
spring  22,  summer  8,  and  autumn  10;  total  during  the 
year  46.  The  negative  electricity  is  observed  before 
and  during  rain,  during  simple  thunder,  when  there 
is  a  sudden  change  of  wind,  and  during  strong  and 
violent  winds. 

The  observations  made  at  some  of  the  stations 
regarding  thunder  and  lightning  are  not  satisfactory.  At 
Lisbon  the  mean  number  of  days  of  thunder  during 
the  year  is  about  i5.  The  greatest  number  of  storms 
occur  at  the  commencement  of  autumn  and  at  the  end 
of  spring.  The  mean  number  of  days  on  which  there 
was  lightning  at  the  5  stations  during  1896-1905  is: 
Oporto  7.4,  Lisbon  9.3,  Lagos  0.0,  Moncorvo  0.4  and 
Beja  12.9.  Among  other  stations  Coimbra  had  a  mean 
of  26.2,  Guarda  of  7.5  and  Montalegre  of  2.8.  It  is 
quite    evident    that    the    figures    especially    regarding 
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Lagos,    Moncorvo,    Guarda    and    Montalegre    are  not 
accurate. 

Magnetism  of  the  earth.  Nothing  is  known  as 
regards  the  inHuence  of  the  magnetism  of  the  earth 
upon  man.  Brito  Gapello  was  the  first  to  show  that  the 
range  of  diurnal  magnetic  decHnation  is  greatest  about 
the  times  of  the  new  and  the  full  moons  (2). 

4.     INFLUENCE    OF   GEOGRAPHICAL    FEATURES    UPON  SUNLIGHT 
AND   ELECTRICITY. 

Portugal,  owing  to  its  lower  latitude,  receives,  com- 
paratively speaking,  more  direct  radiation  of  sunlight 
than  almost  all  the  other  countries  in  Europe.  If  the 
maximum  intensity  of  light  be  taken  at  100:  at  the 
equator  it  is  37.8  p.  c. ;  at  46'',  22  p.  c.  ;  and  at  the 
poles,  1 1  p.  c.  In  the  lower  latitudes  the  direction 
of  the  rays  of  the  sun  is  less  slanting,  but  in  the  higher 
latitudes  there  is  more  diffused  or  scattered  sunlight. 
The  chemical  intensity  of  the  direct  sunlight  and  sky- 
light arj  about  the  same  in  41"  N.  lat.  (i). 

Thunderstorms  are  less  frequent  in  high  latitudes. 

Other  conditions  being  the  same,  the  intensity  of  inso- 
lation increases  with  increasing  altitudes.  In  narrow 
valleys  the  amount  of  insolation  is  less  than  in  the 
broad,  and  it  is  less  in  the  broad  valleys  than  in  the 
open  country.  In  the  northern  hemisphere  the  side 
exposed  to  the  south  gets  more  sunshine  than  that 
exposed  to  the  north.  The  chemical  energy  is  more 
intense  in  the  high  altitudes  than  in  the  plains,  and 
consequently  the  air  of  mountains  is  more  aseptic. 

It  has  been  found  that  the  radioactive  emanations 
at   one    of  the    elevations   in    Switzerland   are    3   to  5 
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times  more  than-  on  the  plains,  and  that  the  number 
of  ions  is  also  greater  (2).  The  electric  disturbances 
or  storms  are  more  frequent  in  mountainous  regions. 

The  influence  of  the  so/7  upon  light  depends  upon 
the  colour  of  the  surface  of  ground,  and  upon  the 
smoothness  of  the  surface  of  rocks.  White  soils  reflect 
light  more  than  the  black,  and  a  rock  with  a  smooth 
surface  more  than  a  loose  soil.  Just  as  the  reflected 
rays  of  temperaiure  behave  differently  from  those 
that  are  direct  from  the  sun  (Ch.  vi.  8),  in  the  same 
manner,  Bowles  thinks  that  the  « reflected  light  is 
not  necessarily  of  the  same  quality  as  that  which  is 
incident))  (3). 

The  radioactive  emanations  depend  upon  the  nature 
of  the  soil.  According  to  Madame  Curie,  pitchblend, 
carnotite,  chalcolite  and  orangite  are  the  most  radio- 
active minerals  (4).  These  and  other  radium  yielding 
minerals  are  found  in  large  quantities  in  the  district 
of  Castelo  Branco  of  the  Lusitanian  region.  The  air 
of  caves  and  grottos  contains  a  large  amount  of  radio- 
active emanations.  The  electricity  of  the  earth's 
surface  is  positive.  There  is  no  electricity  in  the 
stratum  of  air  to  the  height  of  about  one  metre  from 
the  ground. 

The  surface  of  water  has  a  great  reflecting  power  as 
regards  light.  The  seashore  owes  a  great  part  of  the 
usefulness  of  its  climate,  especially  in  winter,  to  the 
intensity  of  sunlight.  The  exposure  of  a  shore  to  the 
south  is  more  effective  than  the  exposure  to  the  north, 
owing  to  the  declination  of  the  sun  in  winter. 

The  air  of  the  ocean  contains  a  larger  proportion  of 
ions  than  similar  strata  in  the  plains.  The  amount  of 
electricity  is  also  greater. 
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Meadows  and  forests  reject  light  much  less  than 
bare  soils. 

The  influence  of  forests  upon  electricity  is  not  well 
understood;  it  is  believed  that  in  a  forest  the  air  is 
less  electric  than  in  open  country,  and  that  there  is  less 
thunder  and  lightning. 

In  large  manufacturing  cities,  owing  to  a  great  amount 
of  smoke,  the  amount  of  sunshine  is  less  than  in  the 
suburbs  or  in  the  surrounding  country.  It  is  probable 
that  the  total  lower  number  of  hours  of  sunshine  in 
winter  in  Lisbon,  as  compared  with  Oporto  and  Coimbra, 
is  due  partly  to  this  cause,  for  the  manufacturing  quarter 
of  Lisbon  is  situated  to  the  south-west  of  the  Observa- 
tory, whereas  there  are  no  such  quarters  in  relation  to 
the  Observatories  at  Coimbra  and  Oporto.  Most  of 
the  cities,  towns  and  villages  in  Portugal  are  built  with 
a  southern  exposure,  so  as  to  receive  the  maximum 
amount  of  sunshine. 

Nothing  definite  is  known  as  regards  the  amount 
of  electricity  in  towns  as  compared  with  the  forests 
or  open  country. 


D.    INFLUKNCH  OF   OPHFR   CIJALVTIC    lACTOKS  UPON 
SUNLIGHT   AND    LLFCTKICITY. 

When  the  atmospheric  pressure  is  low,  as  in  high 
altitudes,  the  yellow  rays  of  the  solar  spectrum  are 
not  absorbed,  according  to  Andressen,  to  the  same 
extent  as  when  the  pressure  is  high.  This  gives  rise 
to  a  difference  in  the  chemical  action  of  the  sun  (i). 

The  amount  of  eleciricilx  increases  and  decreases 
according  to  pressure,  but  the  stratum  in  contact  with 
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the  ground  to  the  height  of  about  a  metre  loses  it 
rapidly. 

Winds  have  no  direct  intluence  in  the  distribution 
of  light,  but  they  influence  it  indirectly  by  the  distri- 
bution of  clouds,  mists,  fogs  and  smoke.  In  winter 
the  S.  W.  winds  are  accompanied  by  a  large  number 
of  clouds  (Ch.  V.  7),  and  the  N.  E.  with  the  lowest 
number,  so  that,  other  conditions  being  equal,  there 
is  less  amount  of  sunshine  with  the  former  than  with 
the  latter. 

Winds  carry  the  radioactive  emanations  and  the  ions 
from  one  place  to  another.  Generally  speaking,  the 
northerly  winds  are  accompanied  by  positive  electri- 
citv  in  the  air,  and  the  southerly  by  the  negative. 
Winds  mav  give  rise  to  electricity  due  to  the  friction 
they  cause  between  various  particles  of  dust  in  the  air. 

Evaporation  of  water,  especially  when  it  is  not 
pure,  is  attended  with  a  greater  production  of  electricity. 

The  air  mav  contain  a  large  amount  of  humidity  or 
watery  vapour  and  still  not  prevent  the  radiation  of  the 
luminous  rays.  There  is  more  electricity  in  the  air 
when  the  relative  humidity  is  high  and  the  temperature 
is  cold,  than  when  the  humidity  is  lo\\-  and  the  tem- 
perature IS  high. 

Clouds,  mists  and  fogs  act  as  barriers  to  sunlight. 
There  is  consequently,  broadly  speaking,  less  amount 
of  sunshine  in  the  same  latitude  on  the  ocean  than  on 
the  continent.  Clouds  may  be  charged  with  positive 
or  negative  electricity.  When  the  sky  is  clear,  the  air 
contains  always  positive  electricity.  The  electricity 
in  the  air  is  more  while  it  rains  or  snows,  it  is  also 
more  when  mists  are  being  formed. 

There  is  no  connection  between  luminositv  and  tern- 
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pcratuve.  There  may  be  a  high  degree  of  luminosity 
with  a  cold  temperature  and  vice-versa.  A  greater 
degree  of  luminosity  can  be  supported  and  is  agreeable 
w'n\\  a  cold  than  with  a  hot  temperature.  The  chemi- 
cal energy  of  the  sun  does  not  likewise  bear  any  re- 
lation to  the  thermal,  for,  sometimes,  with  a  decrease 
of  temperature  there  is  an  increase  of  chemical  action. 
A  high  degree  of  temperature  by  increasing  the 
evoporation  gives  rise,  indirectly,  to  an  increase  of 
electricity. 

6.    CLASSIFICATION  OF  THE  FIVE  CLIMATIC  REGIONS  BASED 

UPON  SUNLIGHT  AND  ELECTRICITY: 

ISOHELS   AND   ISOPOTENTIALS. 

Lines  joining  places  with  the  same  amount  of 
bright  sunshine  are  termed  isohels^  and  lines  joining 
places  with  the  same  amount  of  electricity  are  termed 
isopoteutials. 

If  the  northern  hemisphere,  commencing  with  the 
equator,  be  divided  into  9  belts,  each  consisting  os  10° 
of  latitude,  and  each  with  its  mean  amount  of  astro- 
nomical sunshine,  it  will  be  found  that  Vs'!^*  of  Portugal 
lie  in  the  4^'^  belt,  and  Vs^"*  in  the  central  or  the  51'' 
belt.  Portugal,  as  a  whole,  lies  in  the  isohel  with  a 
mean  number  of  hours  of  annual  sunshine  between 
2i>oo  to  27S0.  In  winter  the  northern  regions  receive, 
naturally,  less  amount  of  astronomical  sunshine  than 
the  central,  and  the  latter  less  than  the  southern. 

It  has  been  mentioned  that  below  41**  N.  lat.  the 
chemical  action  of  the  direct  rays  of  the  sun  is  greater 
than  that  of  the  dilVused  light;  and  that  the  reverse  is 
the  case  above  that  latitude.     According  to  this   fact. 
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the  whole  of  the  N.  Continental  region,  and  all  the 
portion  of  the  N.  Atlantic  region  above  the  valle}'  of 
the  Douro  are  less  under  the  chemical  influence  of 
the  direct  rays  of  the  sun  than  the  country  lying  to 
the  south.  These  differences  influence  the  vegetation 
of  the  respective  portions  above  and  below  41°  N.  lat. 

There  are  no  sufficient  data  to  divide  the  country 
into  isopotentials.  Owing  to  the  mountainous  nature, 
there  are  more  electrical  disturbances  in  the  country 
above  the  valley  of  the  Tagus  than  below  it. 

As  there  is  a  greater  amount  of  evaporation  in  the 
south  than  in  the  north,  it  is  probable  that  there  is  a 
greater  amount  of  electricity  generated  in  the  former 
than  in  the  latter. 

The  only  portion  of  the  Continent  which  lies  below 
the  lowest  latitude  of  Portugal  or  which  may  be  ex- 
pected to  receive,  other  conditions  being  the  same, 
more  amount  of  bright  sunshine,  consists  of  some 
portions  of  Andalusia  and  of  Granada  in  Spain;  and  of 
the  southern  portion  of  the  provinces  of  Messenia  and 
Laconia  in  Greece. 

According  to  Dr.  Herbertson,  «few  stations  north  of 
England  and  the  southern  shores  of  the  Baltic  have 
more  than  25  hours'  sunshine  in  December,  and  only 
Mediterranean  lands  receive  100  hours,  or  3  7-2  hours 
per  day))  (i).  The  mean  amount  of  sunshine  in  Lisbon 
is  i3i  hours,  or  nearly  one-third  more  than  in  the 
Mediterranean  lands.  In  London  the  mean  amount  in 
December  is  7  hours  at  Bunhill  Row,  i3  at  Westminster, 
and  36  at  Kew.  April  and  September  have  much  less 
amount  of  sunshine  at  Bunhill  Row  than  the  month 
of  December  in  Lisbon.  The  mean  in  Madrid  in 
December  is  about  6  to  7  hours  less  than  in  Lisbon. 
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Owing  to  the  presence  of  a  greater  amount  of 
humidity  in  the  air,  there  is  a  distinct  difference  in  the 
softness  and  brightness  of  the  air  and  of  the  sky  of 
Portugal  as  compared  with  the  neighbouring  provinces 
of  Spain.  Madame  Adam  expresses  her  impressions 
in  the  following  words :  «At  the  frontier  of  Portugal, 
the  aspect  of  the  countrv  changes  as  if  by  a  miracle. 
On  entering  Portugal,  one  feels  a  subtle  enchantment. 
Besides  the  picturesque  scenery,  there  is  something  so 
vsoft  in  its  light,  some  all-pervading  charm,  which 
entrances  one's  soul  quite  irresistibly))  (i). 

7.    EFFECTS   OF    SUNLIGHT  AND   OF   ATMOSPHERIC 
ELECTRICITY    UPON   MAN. 

The  action  of  the  various  rays  of  the  sun  as  studied 
experimentally  is  very  complex.  The  red  excite  the 
nervous  system,  the  blue  have  a  sedative  effect,  and 
the  X  rays  have  a  special  action  upon  glands  and  upon 
the  skin.  The  violet,  the  ultra-violet  and  the  radium 
rays  act  like  the  blue,  as  a  sedative  and  analgesic. 

It  is  difficult  to  separate  the  action  of  the  luminous 
energy  from  the  chemical.  In  the  vegetable  kingdom 
the  luminous  rays  cause  chlorophyl  to  split  up  carbonic 
acid  into  its  component  parts.  Plants  require  more 
light  when  the  temperature  falls,  and  less  when  the 
temperature  rises.  In  human  beings,  light  stimu- 
lates metabolism  and  increases  the  number  of  red 
corpuscles  in  the  blood ;  it  helps  the  eliminative 
action  of  the  skin,  and  increases  the  amplitude  of  the 
respiratory  movements.  The  absence  of  light  gives 
rise  to  anaemia  and  to  nervous  depression.  An  abun- 
dance of  sunshine  is  beneficial  to  the  tuberculous,  the 
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gouty,  the  rheumatic,  the  diabetic,  and  the  convales- 
cents in  general ;  it  is  injurious  to  those  suffering  from 
diseases  of  the  eye  and  of  the  brain.  An  excessive 
light  or  excessive  glare  may  give  rise  to  coryza,  head- 
ache, sone-throat  and  slight  fever,  specially  in  the 
feeble,  the  anaemic,  and  the  neurotic.  Some  of  the 
beneficial  effects  of  the  climates  on  the  seashores  are 
due  to  the  intensity  of  light. 

The  chemical  energy  of  the  sun  is  seen  in  the  « sun- 
burn" produced  especially  in  high  altitudes.  It  has 
been  attributed  to  the  violet  and  the  ultra-violet  rays 
radiated  by  the  snow.  An  excessive  actinic  energy 
may  give  rise,  in  susceptible  persons,  to  erythema  and 
even  to  blisters.  Finsen  has  show^n  that  the  exclusion 
of  chemical  rays  prevented  suppuration  in  small-pox ; 
and  their  concentration  cured  lupus  (i).  Some  of  the 
beneficial  effects  of  high  altitudes  are  due  to  the  influence 
of  greater  actinic  energy. 

It  has  been  estimated  that  at  least  6  hours  of  sunshine 
out  of  3  days  is  necessary  for  the  well-being  of  an 
invalid.  There  is  no  place  or  station  in  Portugal  where 
this  condition  is  not  fulfilled.  And  what  is  more,  the 
intensity  of  luminosity,  even  in  winter,  is,  at  some 
places,  so  great  that  it  becomes  at  times  unbearable. 

The  influence  of  the  radioactive  emanations,  of  ions, 
and  of  electricity,  as  they  exist  in  the  air,  is  not  well 
understood.  When  there  is  a  good  deal  of  electricity, 
in  the  air,  as  in  the  periods  preceding  a  storm,  some 
susceptible  persons  suffer  from  mental  depression, 
oppression  of  breathing,  irritation  or  itching  of  certain 
parts  of  the  body,  headache,  pain  in  the  back,  and  a 
general  malaise,  which  disappear  when  the  storm  is 
over.     It  has  to  be  mentioned,  however,  that  besides 
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the  electrical  condition  there  are  other  changes  in  the 
atmosphere,  such  as  the  fall  of  barometre. 

Sunlight  considered  in  its  complex'  effects  may  be 
said  to  be  stimulant,  tonic,  antiseptic,  and  bactericide. 
It  is  one  of  the  great  purifiers  of  the  air.  The  Italians 
say:  Doi^e  non  va  il  sole,  va  il  medico,  or,  «where  the 
sun  does  not  enter,  there  goes  the  doctor ».  The  sun- 
light affects  not  only  the  health,  but  determines  also 
the  character  of  the  people.  Electricity  may  act  as  a 
stimulant,  a  sedative,  or  an  alterative. 
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CHAPTER  VIII. 

THE  FLORA  AND  THE  FAUNA  AS  GUIDES 
TO  CLIMATES  AND  SEASONS. 

Each  ^one  of  vegetation  has  a  general 
physiognomy,  and  each  species  of  plant 
has  its  peculiar  physiognomy. 

De  CAt^DOLLE:  Geographic  botanique 
raisonnee.  Paris,  1854,  vol.  1.°,  pg.  18. 

I.    RELATION   OF   FLORA   AND   FAUNA 
WITH   CLIMATES   AND    SEASONS 

In  the  preceding  chapters  the  vegetation  of  Portugal 
has  been  described  as  one  of  the  controllers  of  the 
various  factors  of  the  climate.  The  object  of  this 
chapter  is  to  show  how  the  flora  and  the  fauna  act  as 
guides,  or  as  an  index,  to  the  nature  of  the  climate  and 
to  the  march  of  the  seasons. 

All  the  climatic  factors  combined  with  the  geogra- 
phical features  determine  the  distribution  and  the 
characters  of  the  flora  of  a  country ;  and,  conversely, 
the  phytogeography,  or  the  nature  and  the  extent  of  the 
flora,  forms  a  guide  to  the  climatic  factors  and  to  the 
geographical  features.  Also,  the  climate  combined  with 
the  geographical  features  determines  the  phenological 
phenomena  of  a  plant,  that  is,  the  time  of  its  germination, 
the    frondescence   or   the   budding    of  the    leaves,  the 
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efflorescence  or  the  budding  of  the  flowers,  the  formation 
of  the  fruit,  and  the  shedding  of  leaves;  and,  conversely, 
the  phenology  forms  a  guide  to  the  climate,  that  is,  to 
the  commencement  or  to  the  end  of  a  season,  or  to  any 
delay  or  advance  of  a  particular  date  of  a  season. 

In  a  similar  manner,  the  existence  .of  a  particular 
animal  is  a  guide  to  the  nature  of  the  climate  of  a 
country  ;  and  the  habits  of  certain  animals  are  a  guide 
to  that  of  seasons,  although  in  both  these  respects  their 
importance  is  not  so  great  as  that  of  plants. 

The  vegetable  kingdom  ex(implifies  better  the  nature 
of  a  climate  than  the  animal,  for  the  climate  acts  more 
directly  upon  plants.  It  acts  also  more  directly  upon 
cold-blooded  animals  than  upon  the  warm-blooded. 
As  a  rule,  animals  adapt  themselves  better  to  a  change 
of  climate  than  plants.  The  exotic  plants  and  animals 
are  affected  more  by  anv  decisive  change  of  climate 
than  the  indigenous. 

Plants  have  been  styled  (diving  thermometres»  by 
Ch.  Martins,  and  «climatometres»  by  Fonssagrives, 
They  may  also  be  styled  seasonometves,  for,  in  some 
respects,  they  determine  better  the  march  of  the  natural 
or  medical  seasons  than  the  meteorological  observations. 

The  foundation  of  the  scientific  study  of  plants  in 
relation  to  climate  was  laid  by  the  illustrious  Hum- 
boldt (i).  In  Portugal  the  great  pioneer  in  this  branch 
of  study  is  Barros  Gomes  (2),  whose  views  have  been 
accepted  with  slight  modifications  by  almost  all  the 
subsequent  writers.  Among  those  who  have  devoted 
considerable  attention  to  the  phytogeography  of  the 
whole  of  Portugal  are  Willkomm(3),  and  Daveau(4). 
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2.   DISTRIBUTION  OF   PLANTS  AS  A  GUIDE 
TO  GEOGRAPHICAL  FEATURES   AND  TO  CLIMATIC  FACTORS. 

The  distribution  of  plants,  or  the  phytogeography  of 
Portugal,  forms  an  admirable  guide  to  the  geographical 
and  the  topographical  features  of  the  country,  and  to 
the  various  factors  of  its  climate.  It  may  be  noted 
here  that  when  a  plant  is  said  to  grow  in  a  certain 
region,  it  does  not  follow  that  some  specimens  of  it  are 
not  found  elsewhere.  What  is  meant  is,  that  it  grows 
better,  or  has  its  principal  seat,  in  that  region. 

The  distribution  of  plants,  like  the  climate,  varies 
according  to  latitudes  (Map  v.). 

In  the  plains,  Humboldt  fixed  the  latitude  of  the 
valley  of  the  Tagus  as  the  limit  of  the  cultivation  of  the 
date-palm  (Phoenix  dactylifera)  (i).  Proceeding  north- 
wards from  the  Tagus,  the  sycamore  (Acer  pseudo- 
Plataniis)  has  its  southern  or  equatorial  limit  in  the 
Serra  of  Cintra,  38". 47'  N.  lat. ;  the  common  oak 
(Quercus  Robur)  and  the  Beira  or  the  black  oak  (^Q. 
to:[a)  at  Coimbra  and  Bussaco,  Sg^.SS';  the  birch  (Betida 
piibescens)  extends  to  the  Serra  of  Estrela,  40°.  10'  and 
the  red  pine,  or  the  Scotch  fir  (Pinus  syhestvis)  to  the 
Serra  of  Gerez,  41*^.45'.  Proceeding  southwards  of  the 
Tagus,  the  dwarf  palm  (Chamaerops  humilis)  has  its 
northern  or  polar  limit  on  the  southern  side  of  the  Serra 
of  Arrabida,  38°. 25'.  This  is  a  very  important  fact, 
for  some  botanists  consider  the  polar  hmit  of  the  palms 
to  be  the  truest  expression  of  a  tropical  climate.  The 
carob  (Ceratonia  siliqua),  and  the  Esparto  grass  (Siipa 
tenacissima),  have  their  northern  limit  in  the  Serra  of 
Algarve,  37". 2d'.     It  may  be  mentioned  that  the  rhodo- 
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dendron  (Rhododendron  ponticum)  has  its  polar  limit 
in  the  Serra  of  Caramulo,  40°. 34'. 

The  presence  of  some  plants  and  the  abscence  of 
others  are  often  the  signs  of  certain  altitudes.  The 
rioras  of  the  Serras  of  Estrela  and  of  Gerez  have 
attracted  the  attention  of  several  writers  since  the  time 
of  Brotero  and  Link,  but  it  is  Dr.  J.  Henriques  who  has 
studied  them  best  (2). 

In  the  first  zone  of  the  Serra  of  Estrela,  or  up  to  an 
elevation  of  400  m.,  the  common  oak,  the  Lusitanian 
oak  (Quercus  lusitanica),  and  the  marine  pine  are  the 
most  frequent  trees.  In  this  zone  the  maize  is  the 
principal  field  product;  and  the  olive  and  the  orange 
thrive  exceedingly  well ;  so  also  does  the  American 
aloe  (Agave  amevicana).  The  second  zone,  from  400 
to  i5oo  m.,  forms  the  limit  of  the  cultivation  of  rye; 
trees  are  rare,  the  Beira  oak  rises  to  the  elevation  of 
1000  m.,  the  matgrass  (Stipa  gigantea)  is  common. 
Between  i5oo  and  1700  m.,  the  heaths  (Erica  umbellata, 
E.  arborea,  E.  Lusitanica  and  E.  australis)  and  the 
common  ling  (Galluna  indgaris)  are  frequent.  The 
dwarf  juniper  (Juniperus  communis  var.  nana),  the  com- 
mon yew  (Taxus  baccataj,  and  the  birch  with  pubescent 
leaves  (Betula  pubescens)  are  also  to  be  noticed  here 
and  there.  Between  1700  to  i85o  m.,  the  dwarf  juniper 
is  very  predominant.  And  above  i85o  m.  or  in  the 
last  zone,  the  most  frequent  plant  is  the  common 
matgrass  (Nardus  striata). 

In  the  Serra  of  Gerez  the  common  oak  is  the  most  pre- 
dominant tree  up  to  the  height  of  1200  m.  The  common 
yew  and  the  birch  with  pubescent  leaves  are  found 
between  1200  to  i3oo  m.,  and  onlv  the  dwarf  juniper  and 
some  other  bushes  are  to  be  met  with  above  i3oo  m. 
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If  the  distribution  of  trees  in  the  Serra  of  Gerez  be 
compared  with  that  of  the  Serra  of  Estrela,  it  is  found 
that,  in  the  former,  the  holl}^,  the  birch  with  pubescent 
leaves,  and  the  common  yew  attain  a  height  of  1400, 
i3oo  and  i3oo  m.,  respectively;  whereas,  in  the  latter, 
they  rise  to  1800,  1800  and  i5oo  m.,  or,  in  the  lower 
latitudes,  they  rise  to  a  higher  elevation  than  in  the 
higher  latitudes.  The  lower  limit  of  the  dwarf  juniper 
at  Gerez  is  1400,  and  at  Estrela  i5oo  m.  Cold  combined 
with  strong  wind  renders  stunted  the  vegetation  on  the 
tops  of  mountains. 

The  plants  form  often  a  guide  to  some  of  the  soils. 
Generally  speaking,  the  pines,  the  chestnuts,  the  common 
oak,  the  barley,  the  maize,  and  the  rye  love  a  granitic 
soil;  the  cork  tree,  the  holm  oak,  the  vine,  and  the 
wheat  prefer  the  schistic;  and  the  olive  likes  best  the 
calcareous.  The  cork  tree,  the  Beira  oak  and  the  holly 
are  indifferent,  or  grow  in  soils  containing  small 
quantities  of  lime.  The  chestnut  and  the  marine  pine 
are  calcifuge.  An  abundance  of  vegetation  indicates  a 
rich  soil.  Owing  to  the  peculiar  climatic  conditions 
due  to  the  soil  of  the  valley  of  the  Douro  (Ch.  vi.  6), 
the  fig  and  the  almond  thrive  there  just  as  well  as  in 
Algarve.     Even  the  date  ripens  there. 

The  sea  has  a  liora  peculiar  to  itself,  consisting  of 
seaweeds.  The  sea  influences  the  vegetation  on  land 
in  two  ways:  by  the  saline  elements  contained  in  the 
soil  in  its  neighbourhood,  and  by  the  amount  of 
humidity  contained  in  the  winds  blowing  from  the  sea. 
The  plants  which  indicate  a  saline  soil  are  the  tamarisk 
(Taniarix  gallica),  the  glasswort  (Salicomia  fruiicosa), 
and  the  sea-purslane  (Atriplex  Halimus).  The  sea 
plants  also  grow  further  inland  where  the  amount  of 
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salt  in  the  soil  is  not  great,  but  the  inland  plants,  as  a 
rule,  do  not  extend  beyond  a  certain  limit  towards  the 
sea.  The  crowberry  (Corema  album)  is  one  of  the 
most  common  shrubs  along  the  coast ;  so  also  are  the 
marsh  thistle  {Cenlaurea  iiliginosa)  and  the  cringo 
[Evyngium  maritimiim).  Some  trees,  as  the  sweet-gale 
[Myrica  Faya)^  grow  both  on  the  coast  and  inland.  Of 
the  forest  trees,  the  marine  pine  approaches  the  coast 
more  than  the  rest.  The  poplars  (Popidus  nigra  and 
P.  alba)  and  the  alder  (Almis  gliitinosa)  thrive  along 
the  borders  of  rivers  or  in  all  marshy  soils.  The 
willows  or  the  plants  belonging  to  the  genus  Salix 
(S.  fragilis,  S.  alba,  and  S.  babylonica)  prefer  also  the 
damp  soils. 

Extensive  plantations  of  the  Australian  gum-trees 
and  of  pines  are  injurious  to  the  growth  of  undershrubs. 

Manufacturing  towns  and  cities  '  emitting  a  large 
amount  of  smoke  are  injurious  to  vegetation. 

The  vegetation  forms  a  guide  to  the  nature  of  winds. 
The  inclination  of  trees  and  shrubs  shows  the  direction 
and  the  force  of  winds.  Absence  of  vegetation  on  the 
coast  is  an  indication  of  strong  winds,  whereas  abund- 
ance of  vegetation,  as  in  valleys,  is  a  sign  of  moderate 
winds  or  of  calm.  Winds  are  useful  in  the  distribution 
of  seeds. 

Other  conditions  being  equal,  the  nature  and  the 
extent  of  vegetation  form  a  good  guide  to  the  atmos- 
pheric humidity  and  to  the  amount  and  distribution  of 
rain  (Ch.  v.  7).  Some  oaks  and  other  trees,  as  it  will 
be  seen  further  on,  prefer  a  moist  climate  and  others 
a  dry  one,  whereas  some  prefer  an  intermediate  condition. 
The  nature  of  vegetation  also  indicates  the  amount  of 
humiditv  on  the  sides  of  mountains.     The  olive,  which 
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does  not  like  much  moisture,  does  not  extend  above 
400  m.  on  the  western  or  the  moist  side  of  the  mount- 
ains in  the  North  Atlantic  region,  whereas  it  rises  to 
800  m.  on  the  eastern  or  the  dry  side ;  on  the  other 
hand,  the  marine  pine  rises  even  up  to  i5oo  m.  on  the 
western  side,  whereas  it  is  nearly  absent  on  the  eastern. 

An  examination  of  the  map  of  vegetation  of  Portugal 
framed  by  Ribeiro  and  Delgado  (3)  shows  that  the 
density  and  the  luxuriancy  of  vegetation  correspond 
exactly  with  the  amount  of  humidity.  In  the  North 
Atlantic  region,  where  the  vegetation  is  much  more 
dense  than  in  the  North  or  the  South  Continental 
regions,  the  amount  of  rainfall  and  of  atmospheric 
humidity  is  also  greater.  The  freshness  of  the  North 
Atlantic  region  in  summer  is  also  an  indication  of  a 
greater  amount  of  rainfall  in  that  season. 

Some  plants  thrive  best  in  a  hot  temperature,  others 
in  the  cold.  The  temperature  forms  one  of  the  factors 
in  the  distribution  of  plants  in  the  plains  dependent 
upon  latitude.  The  olive,  for  instance,  dies  if  the  tem- 
perature falls  to  10°  during  a  week;  it  also  requires  a 
temperature  of  more  than  14"  for  the  ripening  of  its 
fruit.  The  orange  dies  if  the  temperature  falls  to- 10", 
even  for  a  few  hours.  And  man}'  orchids  perish  if  the 
temperature  falls  to  o".  In  fact,  the  limit  of  certain 
plants  depends  upon  the  mean  temperature  in  winter, 
or  upon  the  isochimenics  ui  the  countr\ .  The  isochi- 
menic  5'^  marks  the  limit  of  the  olive;  and  the  isochimenic 
o"  that  of  the  beech,  chestnut  and  mulberry. 

The  growth  and  the  acclimatisation  of  the  tropical 
and  subtropical  plants  foi'm  a  good  guide  to  the  tem- 
perature of  a  place  or  of  a  region.  In  many  parts  of 
Portugal  the  date  palm,  the  anona  (Anona  Cherimolia), 
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the  prickly  pear  (Opimtia  Ficus-indica),  the  pomegranate 
(Piinica  Granatum)^  the  pumelo  or  the  paradise  apple 
(Citrus  decumana),  the  American  aloe  (Agave  ameri- 
cana),  and  many  others  grow  exceedingly  well. 

The  influence  o^  sunshine  in  the  distribution  of  plants 
is  not  so  evident  as  that  of  other  climatic  factors. 
The  vegetation  of  places  exposed  to  bright  sunshine  is 
more  luxuriant  than  that  where  there  is  less  light. 
Plants  exposed  to  light  flower  in  greater  abundance 
than  those  in  the  shade.  Intense  sunlight,  combined 
with  a  high  temperature,  imparts  a  distinctive  rich 
flavour  to  the  grapes  in  the  valley  of  the  Douro  and  of 
some  of  the  places  in  the  district  of  Lisbon.  Even 
when  the  temperature  is  high  or  equal,  the  ripening  of 
dates  is  earlier  in  a  place  with  a  bright  sunshine.  The 
stone  pine  (Pinus  Pinea)  grows  best  where  there  is  a 
great  amount  of  light. 


3.    PHENOLOGY  AS   A  GUIDE  TO  THE  MARCH   OF   SEASONS. 

The  vegetative  life  of  certain  plants  forms  a  good 
guide  to  the  nature  of  the  seasons,  and  also  to  their 
commencement  or  to  their  termination.  The  mere 
examination  of  the  meteorological  register  does  not 
show  why  the  same  plant  flowers  earlier  in  one  year 
and  later  in  another,  and  why  the  same  plant  flowers 
only  once  a  year  in  one  region  and  tw^ice  a  year  in 
another. 

A  moist  season  is  favourable  to  the  vegetative  life  of 
a  plant,  and  a  dry  one  to  its  reproductive  functions. 
When  the  climatic  conditions  are  favourable  or  resemble 
those  of  a  hothouse,  then  there  is  a  rapid  growth,  and 
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all    the    vegetative    and    reproductive    functions    occur 
almost  without  any  intermission. 

Coimbra  is  the  only  place  where  phenological  ob- 
servations are  recorded  by  Sr.  Moller,  of  the  Botanical 
Garden.  Dr.  Ihne,  of  Darmstadt,  has  framed  a  table 
of  42  plants  based  upon  these  observations,  showing 
the  mean  dates,  during  the  years  i883  to  1897,  of  the 
first  appearance  of  leaves,  the  opening  of  the  first  flower, 
the  ripening  of  the  first  fruit,  and  the  general  disco- 
loration of  leaves  ( i).  Only  the  dates  of  the  appearance 
of  the  first  flowers  in  a  few  trees  need  be  mentioned 
here. 

Japanese  quince  (Cydonia  japonica). 

Blackthorn  (Primus  spinosa). 

Quince  (Cydonia  vulgaris). 

Prune  (Prunus  avium). 

Pear  (Pyrus  communis). 

Judas  tree  ( Cercis  Siliquastrum). 

Hawthorn  (Crataegus  oxyacautha). 

Horse-chestnut  (yEsculus  Hippocastaneus). 

Apple  (Pyrus  malus). 

Raspberry  (Rubus  ida'us). 

Vine  (Vitis  vinifera). 

It  is  hardly  necessary  to  remark  that  Coimbra  is  by 
no  means  the  best  type  of  the  Portuguese  climate. 
The  most  distinctive  types  are  to  be  found  on  the  shores 
of  the  i>usitanian  and  the  Medilerraneai)  regions. 

The  peach,  the  apricot,  and  the  cherry  flower  at 
Portimao  in  the  first  week  of  February,  and  the  apple 
in  the  second ;  at  Oporto  the  former  flower  in  the 
middle  of  the  month,  and   the  latter  at  the  end.     A 
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similar  difference  is  noticeable  in  proceeding  from  west 
to  east.  The  zinnias,  pinks,  balsams,  and  summer 
chrysanthemums,  if  sown  at  the  commencement  of 
March  at  Mont'Estoril,  Hower  at  the  commencement  of 
June ;  whereas  the  same  plants,  sown  at  the  same  time 
in  Lisbon,  flower  after  six  weeks;  and  at  Santarem, 
after  two  months.  In  the  elevated  parts  of  the  country 
the  flowering  takes  place  about  one  month  later  than  in 
the  plains.  At  Mont'Estoril  almost  all  the  garden  plants 
thrive  just  as  well  in  winter  as  in  spring,  or  in  summer. 
In  connection  with  this  subject  it  is  most  interesting  to 
notice  that  more  than  2000  years  ago,  Polybius,  who 
made  a  voyage  to  Portugal  in  a  yacht  placed  at  his 
disposal  by  Scipio  Emilianus,  remarked  from  his 
personal  observation  that  in  Lusitania  «the  flowers  of 
the  roses,  the  lilies  (Leukoia),  the  asparagus,  and  other 
similar  plants,  are  wanting  only  during  three  months 
of  the  year))  (2). 

The  ripening  of  crops  depends  not  so  much  upon 
the  mean  seasonal  temperatures  as  upon  the  mean 
temperature  of  each  day.  Where  the  mean  temperature 
of  each  day  is  higher,  the  crops  are  earlier  and  better 
than  in  places  where  the  mean  temperatures  are  lower. 
The  harvest  takes  place,  according  to  situation,  at  the 
end  of  June,  and  in  July  and  August;  and  the  vintage 
in  September,  October,  and  November.  Green  peas 
can  be  cultivated  in  the  open  air,  in  favourable  situations, 
throughout  the  year. 

The  leaves  appear  much  earlier  in  the  south  than  in 
the  north.  In  1908  the  fig-trees  shot  their  leaves  at 
Portimao  on  the  22".'^  March,  and  at  Mont'Estoril  on 
the  25\''. 

Diiferent  species  of  the  same  genus  of  trees  thrive 
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better  in  the  climate  of  one  region  than  in  that  of 
another,  and  have  accordingly  either  evergreen  or 
deciduous  leaves.  In  the  South  Continental  region, 
owning  to  the  great  heat  and  to  the  dryness  of  the  air, 
the  leaves  of  the  cork  tree  (Qiiercus  Suber)  and  the 
holm-oak  (Q.  Ilex)  fall  prematurely;  whereas  in  the 
North  Atlantic  region,  owing  to  the  cold  and  moist 
climate,  the  leaves  of  the  common  oak  (Q.  Robur)  and 
of  the  Beira  oak  (Q.  to:{^a)  are  perennial.  In  the 
Lusitanian  region,  the  Lusitanian  oak  (Q.  lusitanica)^ 
says  Professor  Pereira  Coutinho,  « forms  in  a  way  a 
transition  between  the  evergreen  and  the  deciduous 
oaks:  it  is  intermediate  in  its  climatic  needs  as  well 
as  in  its  organisation.  In  fact  it  has,  like  the  former, 
coriaceous  leaves,  fit  to  prevent  the  evaporation  caused 
by  a  hot  climate,  but  they  are  deciduous  like  those  of 
the  latter.  Moreover,  the  fall  of  the  leaves  is  later 
in  the  Lusitanian  oak  than  in  the  common  and  the 
Beira  oaks,  for  these  shed  their  leaves  in  autumn, 
whereas  the  former  sheds  them  at  the  end  of  win- 
ters (3).  The  kermes  oak  (Q.  coccifera)  partakes  the 
characters  of  the  cork-tree,  and  the  dwarf  oak  (Q.  hii- 
milis)  those  of  the  Lusitanian. 

Owing  tu  the  peculiar  and  characteristic  climate  of 
the  Portuguese  Riviera,  there  is  in  almost  all  plants  a 
very  active  elaboration  of  sap,  so  that  the  vegetative 
life  of  a  plant  may  be  said  to  be  dormant  only  for 
about  two  months:  from  the  middle  of  July  to  the  middle 
of  September.  This  portion  of  the  Lusitanian  region 
may  he  said  to  form  a  sort  of  a  hothouse  of  the  whole 
Continent. 

Considered  from  the  phenolui^ical  point  of  view,  the 
plains  of  Portugal,  especially  in  the  Lusitanian  region. 
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present  a  climate  consisting  of  two  springs  and  a 
summer:  the  first  or  the  mild  spring  lasts  from  October 
to  February,  and  the  second  or  the  full  spring  from 
March  to  June,  the  remaining  months  forming  the 
summer.  In  the  first  or  the  mild  spring  the  orange, 
and  often  the  cherry  and  the  pear  flower  and  yield 
fruit  for  the  second  time  during  the  year  (4). 

4.    7HE  DISTRIBUTION  OF   FAUNA   AS   A  GUIDE 
TO  GEOGRAPHICAL  FEATURES   AND   TO  CLIMATE   FACTORS. 

The  distribution  of  the  fauna  or  zoogeography  has 
not  been  studied  in  the  same  manner  and  to  the  same 
extent  as  the  phytogeography.  The  subject  is  difficult, 
for  animals  have  not  a  fixed  habitat  like  plants ;  and  coun- 
tries with  similar  geographical  features  and  climates 
are  inhabited  by  different  animals  owing  to  the  differ- 
ences in  food  supply.  It  is  not  easy,  therefore,  to 
establish  always  a  correlation  between  animals  and 
the  geographical  features  and  climatic  factors  of  any 
country. 

Among  the  wild  mammals,  the  wild  goat  ( Capra 
litsitanica)  is  limited  to  the  Serra  Amarela,  but  it  is 
becoming,  year  after  year,  very  scarce.  The  roebuck 
is  found  in  the  Serra  _of  Gerez,  and  the  wild  boar  in 
Alemtejo,  where  it  finds  an  ample  supply  of  food  in 
the  catkins  of  the  holm  oak  and  the  cork  tree.  The 
wolf,  the  fox,  and  the  wild  cat  have  been  noticed  at 
Coimbra,  Leiria,  Castelo  Branco  and  Evora.  The  seal 
is  found  at  Buarcos;  and  the  badger  and  the  otter  in 
or  about  Coimbra,  Leiria  and  Estarreja.  The  lynx 
inhabits  various  parts  from  the  Serra  of  Estrela  to 
Evora.     The  hare  and  the  rabbit  are  common.     The 
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fallow-buck  has  disappeared  except  in  certain  private 
preserves. 

Some  birds  inhabit  the  whole  country ;  some  are 
found  in  the  north  and  others  in  the  south;  some  prefer 
the  seashore  and  the  plains,  and  others  the  mountains 
and  the  plateaus.  There  are  about  3 12  species  of 
birds  in  Portugal.  The  latest  catalogue  of  the  Portu- 
guese birds  is  bv  Sr.  Seabra  (i),  and  one  of  the  best 
for  the  discription  of  habits  of  some  of  the  species  is. 
by  Mr.  Tait  (2). 

The  following  birds  are  common  everywhere  :  the 
storm-cock  (Turdus  viscivorus),  the  blackbird  (T.  me- 
riila),  the  partridge  (Caccabis  viifa),  the  sparrow-hawk 
(Chercneis  tinmmculns),  the  screech-owl  [fS/r/x^aw- 
mea),  the  black  starling  (Stunius  tmicolor),  the  magpie 
(Pica  pica),  the  raven  (Corvus  corone),  the  crested 
lark  (Galerita  cristata),  the  sedge-bird  (Anorthura 
trogloditis),  and  the  yellow  wdg\.a\\(Motacillamela)iope). 

Those  which  have  their  habitat  chiefly  in  the  north 
are  the  common  dipper  (Cinclus  aquaticus),  the  black 
chat  (Saxicola  leucura),  the  sedge -warbler  (Aero- 
cephalus  Sclwenobaenus),  the  kite  (Buteo  vulgaris),  and 
the  jay  (Garridus  glandariiis).  And  those  common 
in  the  south  are  the  blue  rock-thrush  (Mouticida  cyanusi 
and  the  red  kite  (Milvus  milvus). 

The  following  prefer  the  coast:  the  seamew  (Larits 
cachiwians),  the  black-winged  gull  [L.  fusciis)  and  five 
other  species  of  sea-gulls,  the  sea-raven  ( Phalacrocorax 
carbo),  the  sea  uirtle  dove  (Strcpsilas  ititcrpres),  and 
the  coot  (Aegialilis  akxandrina).  The  kite  [Circus 
Aeruginosus)  prefers  the  saltpans,  and  the  heron  (Ardea 
cinnerea)  frequents  the  borders  of  rivers.  The  wood- 
wren  (Phylloscopus  sibilatrix)  prefers  the  mountains. 
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The  coast  of  Portugal  is  on  a  line  between  the 
northern  breeding  ground  of  many  species,  and  the 
southern  winter  quarters  of  many  others. 

The  climate  has  an  influence  on  the  plumage.  In 
Portugal  the  birds  have,  as  a  rule,  a  darker  plumage 
than  in  the  north. 

Among  the  amphibians^  the  Lusitanian  chioglossa 
(Chioglossa  lusitanica)  is  peculiar  to  Portugal,  and  is 
found  from  Cintra  northwards.  The  frog  and  the  toad 
are  found  everywhere,  but  the  Iberian  frog  (Rana 
iberica)  and  the  green  toad  (Bufo  calamita)  are  limited 
to  the  north  of  Coimbra. 

Among  the  reptiles,  the  vipers  are  represented  by 
two  species :  the  common  viper  (Viper  Latastei)  is 
found  in  various  parts,  and  the  black  viper  (F.  beriiis^ 
var.  prester,  which  is  not  so  poisonous  as  the  species) 
is  limited  to  the  Serra  of  Suajo  and  some  other  mountain- 
ous parts  of  the  north. 

The  Lusitanian  Sea,  owing  to  its  great  depth  and 
the  variety  of  currents,  is  extraordinarily  rich  in  the 
number  and  the  variety  of  fishes.  This  fact  was  known 
to  Polybius,  who  says  that  the  fishes  are  much  superior 
to  those  of  the  Mediterranean  Sea  «bv  their  abundance, 
by  their  excellent  quality  and  by  their  beauty «.  Up 
to  the  present  time  about  270  species  have  been 
classified.  The  varieties  of  sea-fish  do  not  form  a  good 
index  to  the  climate,  for  the  climate  depends  more 
upon  the  temperature  of  the  water  on  the  surface  than  of 
that  below  it,  whereas  the  varieties  offish  depend  more 
upon  the  temperature  and  currents  of  water  below 
the  surface.  Among  the  most  curious  specimens  are 
the  Saccopharj'ux  ampullaceus  and  the  Himantolopus 
Groenlandius. 
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The  distribution  of  fishes  in  the  rivers  is  of  greater 
importance,  for  they  characterise  more  the  chmate  of 
the  country.  This  subject  has  been  studied  by  Prof. 
Nobre  (3).  In  the  river  Minho  are  found  the  salmon 
and  the  trout ;  and  in  the  Guadiana,  the  sturgeon  and 
the  carp ;  whereas  the  lamprey  and  the  chad  are 
common  in  all  the  rivers.  The  Minho  forms  the  polar 
limit  of  the  salmon ;  and  the  Douro  forms,  as  far  as 
Portugal  is  concerned,  the  equatorial  limit  of  the  stur- 
geon and  the  carp.  Carasius  mdgaris  is  found  in  the 
Douro  and  the  Vouga;  and  Acipenser  Nacarii  in  the 
Guadiana.  The  coast  of  Portugal  is  very  rich  in 
molluscs. 

The  distribution  of  some  of  the  races  of  domesticated 
animals  is  of  interest.  The  bovine  races  known  as  the 
Galega,  the  Barrosa  and  the  Aronca  are  found  in  the 
North  Atlantic  region ;  the  first  in  the  plains  between 
the  Minho  and  the  Douro,  the  second  in  Barroso,  and  the 
third  chietly  in  the  district  of  Vizeu.  The  Wild,  the 
Tiirina,  and  the  Miranda  races  are  limited  mostly  to 
the  Lusitanian  region.  The  Trasntagana  thrives  best 
in  the  Mediterranean  and  in  the  South  Continental 
regions,  and  the  Miranda  in  the  North  Continental. 
The  other  domestic  animals,  such  as  horses,  mules, 
d(3nkeys,  goats  and  pigs,  present  different  races  and 
varieties  distributed  in  dilferent  parts  of  the  country  (4). 
The  Churro  espanhol,  a  sub-race  of  the  Spanish  sheep, 
for  instance,  thrives  best  in  the  -dry  climate  of  Alem- 
tejo,  and  deteriorates  when  transferred  to  other  dis- 
tricts. 


CH.   VIII.   5.  FLORA  AND  FAUNA.  173 


3.    THE  FAUNA  AND  THEIR  HABITS  AS   AN  INDEX 
TO  THE  MARCH   OF   SEASONS. 

The  life  cycle  of  various  animals,  and  their  habits, 
if  properly  observed,  would  furnish  excellent  guides  to 
the  march  of  the  natural  or  the  medical  seasons. 

The  seasons  determine  the  nature  and  the  duration 
of  the  life  of  many  animals.  Most  of  the  invertebrates 
are  annuals,  and  their  life  is  limited  to  the  hot  season, 
A  minute  examination  of  the  2,329  Portuguese  insects 
would  furnish  many  useful  indications.  Some  insects 
die  when  there  is  a  sudden  drop  of  temperature. 

Portugal  affords  an  excellent  position  for  the  ob- 
servation of  the  ynigration  of  birds,  for  its  coast  and  the 
neighbouring  plains  form  the  main  course  taken  by 
the  West  Atlantic  marine  birds  in  their  flight  north- 
wards or  southwards  as  the  case  may  be.  As  yet 
there  are  no  accurate  observations  to  determine  the 
mean  dates  on  which  the  various  species  present  them- 
selves at  different  places.  Some  birds  remain  in 
the  country  nearly  the  whole  year,  some  make  their 
appearance  in  summer,  and  others  in  winter.  In  spring 
there  is  a  flight  from  south  to  north,  and  in  autumn 
from  north  to  south;  some  migrate  owing  to  a  change 
in  the  seasons,  and  others  in  the  search  for  food,  so 
that  all  the  migrations  are  not  to  be  attributed  to 
climate  alone. 

The  swallow  (Hinindo  rustica)  arrives  in  some  parts 
of  the  country  in  the  middle  of  January  and  leaves  in 
the  middle  of  November.  The  mean  date  of  its  arrival 
at  Coimbra,  from  i5  years'  observations  made  by  the 
late   Sr.  Rosa  de   Carvalho,  is  lol'^  February,  and  the 
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mean  of  departure,  ilVj^  October  (i).  At  Oporto  it 
arrives,  according  to  Mr.  Tait,  between  the  8']'  and  the 
1 5'.''  March,  and  leaves  in  the  middle  of  November. 
The  quail  (Cotiirnix  cotiirnix),  and  the  stork  {Ciconia 
ciconia)  are  absent  during  winter. 

The  song-thrush  (Turdus  musicus)  arrives  in  the 
beginning  of  October  and  leaves  in  the  beginning  of 
April.  The  woodcock  (Scolapax  ruslicula)  arrives  at 
the  end  of  October  and  disappears  usually  in  February. 
The  snipe  {Gallinago  galinago)  comes  in  the  middle 
of  August  and  remains  till  the  commencent  of  March. 
Prof.  Mattozo  Santos  informs  me  that  the  Cape-bustard 
(Otis  capensis)  visits  occasionally  the  Cape  St.  Vincent 
in  winter.  The  nightingale  (Eritaciis  Luscinia)  arrives 
at  the  end  of  April  and  leaves  in  October.  The  sub- 
alpine  warbler  {Sylvia  subalpina)  comes  in  May  and 
leaves  in  September.  And  the  turtle  dove  (Turtur 
tiirtur)  arrives  in  March  and  departs  in  September. 

A  minute  examination  of  the  appearance  of  certain 
species  of  fishes  would  be  useful  in  determining  the 
seasonal  characters  as  well  as  the  direction  of  certain 
winds. 


6.    CLASSIFICATION  AND  CHARACTERS  OF  THE  FIVE  CLIMATIC 
REGIONS   BASED   UPON  THEIR  FLORA   AND   FAUNA. 

Koppen  has  proposed  an  excellent  classification  ot 
climates  from  the  botanical  point  of  view  ( i).  He 
divides  them  into  five  classes  based  chiefly  upon  tem- 
perature and  moisture.  Only  a  few  words  can  be  said 
here  regarding  the  characteristics  of  each  class. 

I)  Mi'gallii'ims,  or  plants  which  need  a  continual  high 
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temperature   with  abundant   moisture,    such  as  sugar- 
cane and  banana. 

2)  Xerophj'tes,  or  plants  which  require  less  moisture 
but  a  high  temperature  at  least  for  a  season,  as  acacias, 
cactus,  and  agave. 

3)  Mesolherms  need  moderate  heat  and  a  moderate 
amount  of  moisture,  as  olive,  fig,  and  grapes. 

4)  Microtherms  need  less  heat,  lower  mean  annual 
temperature,  cooler  and  shorter  summer,  and  colder 
winter.  In  this  class  are  found  evergreen  and  de- 
ciduous forests  in  the  colder  portion,  and  fruit  and  corn 
in  the  warmer. 

5)  Hekiototherms^  or  plants  of  the  Arctic  zone,  such 
as  mosses  and  lichens. 

Considered  as  a  whole,  Portugal  belongs  to  the 
mesotherms  and  the  xeroph3'tes,  the  microtherms  being 
limited  to  the  tops  of  mountains.  Madeira  approaches 
the  megatherms. 

Barros  Gomes  (2)  divides  Portugal  into  three  bo- 
tanical regions  :  i)  the  country  to  the  south  of  the  Tagus 
or  the  region  of  the  deciduous  oaks ;  2)  the  countr}'  to 
the  north  of  the  Tagus  or  the  region  of  the  marine 
pines  ;  and  3)  the  country  to  the  extreme  north  or  the 
region  of  the  evergreen  oaks.  He  subdivides  his 
regions  into  12  floral  provinces,  5  littoral  and  7  inland. 
The  littoral  are  :  Littoral  beyond  the  Douro,  Littoral 
Beira,  Littoral  Centre,  Littoral  Low  Alemtego  and 
Algarve ;  and  the  inland  are :  Transmontane  Douro, 
Central  Beira,  Southern  Beira,  Lowlands  of  the  Sorraia, 
Highlands  of  Alemtego,  and  Lowlands  of  the  Guadiana. 
Each  of  these  provinces  is  characterised  by  the  predo- 
minance of  two,  three  or  four  out  of  the  following  ten 
most  common  forest   trees :   the   common,   the   Beira, 
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the  Lusitanian,  the  holm,  and  the  cork  oaks;  the 
marine  and  the  stone  pines;  the  chestnut,  the  ohve  and 
the  carob.  The  main  principles  of  the  classification  of 
Barros  Gomes  are  agronomic. 

Generally  speaking,  the  most  prevalent  forest  trees 
in  each  of  the  five  climatic  regions  are : 

North  Atlantic:  common  oak,  marine  pine,  and  Beira 
oak; 

Lusitanian  :  marine  pine,  Lusitanian  oak,  and  stone 
pine; 

Mediterranean:  carob,  holm  oak,  and  olive; 

North  Continental  :  Beira  oak,  and  chestnut ; 

And  South  Continental :  cork  tree,  holm  oak,  and 
stone  pine. 

As  regards  the  main  cereal  products,  the  maize  is 
cultivated  chiefly  in  the  north ;  the  rye  in  the  mount- 
ainous districts  ;  and  the  wheat  in  the  centre  and  the 
south.  The  oats  and  barley  are  cultivated  side  by 
side  with  wheat;  and  the  rice  in  the  valleys  or  lowlands 
bordering  on  the  principal  rivers.  It  is  worth)'  of  note 
that  of  all  regions  of  the  Iberian  Peninsula  it  is  only 
Portugal  that  produces,  in  a  normal  year,  breadstulVs 
sufficient  for  its  population. 

If  the  northernmost  and  the  southernmost  floras  of 
Portugal  be  compared  with  those  of  other  countries,  it  is 
found  that  many  of  the  .species  indigenous  of  Minho  grow 
likewise  in  the  south-western  coast  of  England  and  of 
Ireland,  and  also  in  the  Pyrenees  and  in  Germany ; 
and  many  of  the  species  found  in  Algar\  e  grow  equall\' 
well  in  the  northern  and  southern  coasts  of  the  Medi- 
terranean Sea. 

In  comparing  the  tlowering  and  fruiting  of  the  peachy 
the  cherry  and  the  apple  at  Oporto,  Coimbra,  Lisbon 
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and  Portimao  with  places  in  nearly  the  same  latitude 
in  America,  as  Boston,  New  York,  Lexington  and  Rich- 
mond, it  is  found  that  they  occur  from  two  weeks  to 
two  months  earlier  in  Portugal  (3). 

If  the  dates  of  the  occurrence  of  the  various  pheno- 
mena of  phenology  given  under  §  3  be  compared  with 
those  in  other  countries  in  Europe,  it  is  seen  at  once 
how  the  vegetative  and  reproductive  functions  of  the 
same  plants  take  place  much  earlier  and  are  much  more 
continuous  in  Portugal.  In  the  British  Isles,  for 
instance,  the  blackthorn  (Primus  spinosa)  the  hawthorn 
(Crataegus  oxjacantha)  and  the  horse-chestnut  (Aes- 
culus  Hippocastaneus)  flower,  respectively,  on  the 
joi^.*  ,  1 36^1'  and  i3o^^  days  of  the  year  (4);  while  they 
tlower  on  the  64*.'' ,  87'!^ ,  and  89*!'  days  at  Coimbra  ; 
the  mean  difference  between  the  flowering  periods 
being  46  days.  A  similar  difference  is  noticeable  in 
the  flowering  of  the  almond  and  mimosas  in  the 
French  and  the  Italian  Rivieras  as  compared  with  the 
Portuguese  Riviera. 

Like  other  countries  of  its  size,  Portugal  cannot  be 
divided  into  distinct  zoogeographical  regions,  or  in  other 
words,  each  of  the  five  climatic  regions  do  not  offer,  at 
present,  sufficient!}-  distinctive  bases  of  classification.' 
The  countr}',  as  a  whole,  belongs  to  the  Sub-Medi- 
terranean zoological  province,  or  contains  species  of 
animals  found  in  southern  Europe  and  northern  Africa. 

The  migration  of  birds  from  the  south  is  much 
earlier  in  Portugal  than  in  almost  all  other  countries. 
In  Paris  the  swallow  appears  on  the  lol'^  April,  or 
exactlv  two  months  later  than  at  Coimbra. 
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7.    nOI-S   PORTUGAL  FORM  A  BOTANICAL  UNIT.' 

THE   LINE   OF  JUNCTION  OF  THE   POLAR  AND  THE  EQUATORIAL 

CLIMATES  ON  THE  WESTERN   COAST  OF    EUROPE 

AS    DETERMINED   BY  THE  FLORA. 

M.  Daveau,  of  Montpellier,  who  has  devoted  consider- 
able attention  to  the  flora  of  Portugal,  and  whose 
opinion  may  be  considered  to  be  quite  unbiassed,  says 
that,  if  the  extreme  north  and  the  extreme  south  be 
excluded,  «we  are  in  the  presence  of  a  sort  of  natural 
region  with  fioral  characteristics  so  clear,  and  with  a 
proportion  of  endemic  plants  more  remarkable  than 
that  of  any  other  country  of  Europe »  (i). 

Several  examples  can  be  quoted  in  confirmation  of  this 
view,  but  one  will  suffice.  Out  of  the  lb  species  of  thrift 
(Armeria)  found  in  Portugal,  12  or  nearly  one-half 
are  exclusively  limited  to  this  country,  whereas  out  of 
3o  species  found  in  Spain,  only  10  or  one-third  are 
exclusive  to  that  country.  And  what  is  of  still  greater 
importance  is  that  the  Portuguese  species  are  to  be 
found  exactly  in  those  portions  of  the  country  which 
have  a  distinctive  climate,  such  as  the  peninsulas  of 
Roca,  Espichel  and  St.  Vincent. 

The  distinctive  nature  and  extent  of  the  Portuguese 
flora  is  evident  even  to  a  casual  observer  in  crossing 
by  rail  the  western  frontier  of  Portugal  at  Barca  de 
Alva,  \'ilar  Ft)rmoso,  ^'alencia  d'Alcantara,  and  Elvas, 
where  the  dillerenccs  in  the  vegetation  represent  very 
closely  the  political  boundaries  between  l\)rtugal  and 
Spain.  Portugal  is  so  rich  in  its  Hora  that  Grisley,  the 
author  of  Viridiarum  Liisitanum^  did  not  hesitate  to 
style  it  Hortus  Europa'  or  «The   Garden   of  Europe ». 
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Judged  by  the  ph^^togeography,  the  line  of  junction 
of  the  polar  and  equatorial  botanical  provinces  on  the 
western  coast  of  Europe  lies  between  the  Serras  of 
Arrabida  and  Cintra,  or  between  the  parallels  of 
latitude  38"  and  Sg",  and  this  line  corresponds  with  the 
mean  temperature  of  the  earth  (Ch.  VI.  (3).  It  does  not 
lie  in  45"  North  latitude  or  on  the  coast  of  Bordeaux, 
nor  does  it  lie  at  Lavos,  40". 8',  or  in  Woeikof's  axis 
(Ch.  IV.  2).  The  lat.  38". 25'  forms  the  northern  limit  of 
the  indigenous  palm';  and  the  lat.  38^.47',  the  southern 
limit  of  the  sycamore.  In  the  valley  of  the  Tagus  the 
marine  and  the  stone  pines,  and  some  other  plants  of 
the  northern  and  southern  regions,  mix  in  a  happy  com- 
bination (4).  All  these  are  important  facts. 


REFERENCES. 


1.(1)  Hi'MBOi.DT  (A.  de) :  De  distribiitione  geographica  plantarum 
secundum  temperiem  et  altitudinem  tnonthnn.  Prologomena. 
Lutetia  Parisiorum,  1817. 

(2)  Gomes  (B.  Barros) :   Notice  sur  les  arbres  forestiers  du  Por- 

tugal. Lisbonne,  1878. 

(3)  WiLLKOMM  (M.) :  Grundjuge  der  PJlan-^enverbreitung  auf  den 

iberischen  Halbinsel,  in  «Die  Vegetation  der  Erdeu,  Leipzig, 
1896. 

(4)  Daveau  (Jules):  La Jllore  littorale  du  Portugal,  in  «Bulletin 

de  I'Herbier  Boissier»,  t.  iv.  Geneve,  1896,  pg.  281. 
2.  (1)  V.   Atlas  du   Cosmos,   ed.   par.  J.  A.  Barral.   Paris,   18G7, 

Carte  21. 
(2)  Henriques  (J.  A.):  Esbo(;o  da Jlora  da  bacia  do  Mondego,  in 

«Bol.  da  Soc.  Broteriana*,  vol.  xxii.  Coimbra,  1906,  pg.  23. 


l8o  CLIMATE  Of  PORTUGAL.         .      CH.  Vltl.   '] . 


—  A  vegetcK^ao  da  Serra  do  Gere^,  (<ibidem»,  vol.  lu,  i885, 
pg.  1 55. 
(3)  RiBEiRo  (Carlos),  e  Delgado  (F.  G.  Nery) :  Relatorio  acerca  da 
arborisa^-ao  geral  do  pai^.  Lisboa,  1868. 

3.  (1)  Ihne  (Dr.  E.) :  Zur  Phiinologie  von  Coimbra,  in  <-Bol.  da  Soc. 

Broterianau,  vol.  xv.  Coimbra,  1898,  pg.  75. 

(2)  Poi.ybe:   Histoire  generate,  trad,  par  Buchon.  Paris,    184G, 

Livre  XXXIV.  Frag,  x,  pg.  540. 

(3)  CouTiNHO  (A.  X.  Pereira):  Os  Quercus  de  Portugal,  in  «Bol. 

da  Soc.  Broteriana»,  vol.  vi.  Coimbra,  188S,  pg.  47. 

(4)  Dalgado  (D.  G.) :  Notes  on  the  Climate  of  Mont'Estoril  and 

the  Riviera  of  Portugal,  or  the  Climate  of  Mont' Kstoril 
determined  by  the  Flora  and  Atmospheric  Currents.  Lisbon, 
1908,  pg.  23. 

4.  (i)  Seabra  (A.  F.  de)  :  Catalogue  Systematique  des  Vertebres 

du  Portugal.  II.  Oiseau.  Lisbonne,  191 1. 

(2)  Tait  (W.  C.)  :  Aves  de  Portugal,  in  nAnnaes  de  Sciencias  Na- 

turaes»,  vol.  i-iv.  Porto,  1894-1897. 

(3)  NoBRE  (Augusto):  A  aquicultura  em  Portugal,  in  «Notas  sobre 

Portugal'),  2  vol.  Lisboa,  1908-1909,  vol.  i,  pg.  285-3o4. 

(4)  Nogueira  (Paula) :  Les  animaux  agricoles,  in  «Le  Portugal  au 

point  de  vue  agricole».  Lisbonne,  1900,  pg.  179. 

5.  (1)  V.  Annaes   de   Sciencias   Naturaes.   Vol.    11.    Porto,    1895, 

pg.  112. 

6.  (1)  KoppEN   (W.) :    Versuch  einer  Klassijication  der  Klimate, 

vor^ugeweise  nach  ihren  Be^iehungen  ^ur  Pflan^emveldt  in 
"Geograph.  Zeitsch»,  vol.  vi.  Leipzig  1900,  pg.  593-611  and 
657-679,  pi.  6-7. 

(2)  Gomes  (B.  Barros) :   Cartas  elementares  de  Portugal.  Carta 

xylographica.  Lisboa,  1878. 

(3)  Balbi  (Adrien):  Essai  statistique  sur  le  Portugal.  2  vol.  Paris, 

1822,  vol.  I,  pg.  109. 

(4)  Mawi.ey  (Edward)  :  Report  on  the  phenological  observations, 

in  "Quarterly  Journal  of  tbe  Royal  Met.  Society",  vol.  xxvii, 
London,  1902,  pg.  82. 

7.  (1)  Daveali  (J.):  Op.  cit.,  pg.  281. 
(2)  Dalgado  (D.  G.)  :  Op.  cit.,  pg.  12. 


CHAPTER  IX. 
CLASSIFICATION  OF  THE  CLIMATES  OF  PORTUGAL. 

A  good  classification  formii  the  pivct  of 
all  advancement  of  scientific  knowledge. 

I  .   ON  THE   BASES   OF   CLASSIFICATION  OF   CLIMATES 
FROM  THE   MEDICAL   STANDPOINT. 

There  is  yet  no  satisfactory  classification  of  climates 
from  the  medical  standpoint.  Many  authors  base  their 
classification  upon  the  relative  position  of  land  and 
water  (Ch.  n.  6);  some  upon  temperature;  others  upon 
a  conibination  of  temperature  and  huniidity ;  and  a  few 
upon  a  combination  of  temperature,  humidity  and  force 
of  winds.  From  the  historical  point  of  view  there  is  a 
classification  which  is  well  worthy  of  record.  It  is  the 
once  famous  and  now  almost  forgotten  table  framed  by 
Dr.  Lynch  ( i ),  showing  how  certain  degrees  of  tem- 
perature predispose  or  give  rise  to  certain  diseases. 

No  single  factor  of  climate  gives  a  better  clue  to  the 
distribution  of  other  factors  of  climate  than  winds. 
In  fact,  the  winds  and  breezes  form,  at  last  for  the  present-, 
the  only  rational  basis  of  what  may  be  termed  the 
Natural  System  of  Classification  of  the  Medical  Climates 
of  Portugal.  It  is  not  alvva}s  easy  to  classilv"  a  given 
place,  but  it  is  likewise  not  easy  to  classify  a  plant  or 
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an  animal.  There  is  no  reason  why  everybody  should 
be  able  to  classify  a  climate  at  first  sight.  All  climates 
based  upon  the  origin  of  winds  may  be  divided  into 
four  classes  or  genera,  and  a  country,  whenever  possible, 
may  be  divided  into  four  main  sections,  namelx  : 

i).  Climates  completely  or  almost  completely  under 
the  influence  of  sea-winds,  or  the  open  oceanic  and  the 
insular  section ; 

2).  Climates  mainly  under  the  influence  of  sea-winds, 
or  the  marine  section  ; 

3).  Climates  mainly  under  the  influence  of  land-winds 
or  the  continental  section ; 

4).  And  climates  completely  or  almost  completely 
under  the  influence  of  land-winds,  or  the  desert  section. 

This  classification  is  nearly  the  same  as  that  based 
upon  the  relative  position  of  land  and  water,  but  with 
this  important  difference :  the  relative  position  of  land 
as  regards  water  is  no  positive  criterion  to  the  nature 
of  the  climate,  for  a  region,  like  the  S.  Continental, 
may  be  very  near  the  sea  and  still  not  have  a  marine 
climate.  On  the  other  hand,  where  the  winds  from 
the  sea  are  strong,  and  the  configuration  of  the  country 
is  favourable,  as  in  some  portions  of  the  N.  Atlantic 
and  the  Lusitanian  regions,  the  marine  climate  may 
be  carried  far  inland.  The  winds,  therefore,  form  a 
better  or  natural  basis  of  classification  than  the  mere 
relative  position  of  land  and  water.  Some  writers 
confound  the  marine  climate  with  the  open  oceanic  or 
the  insular,  and  others  confound  the  continental  climate 
with  the  desert. 

Portugal  with  the  adjacent  islands  of  the  Azores 
and  Madeira  may  be  divided  into  3  sections:  the  open 
oceanic  and  the  insular,  which  will  be  described  under 
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Ch.  XIX ;  the  marine;  and  the  continental.  The  Con- 
tinental section  of  Portugal  is  only  very  mildly  conti- 
nental. There  is  no  Portuguese  climate  belonging  to 
the  fourth  or  the  desert  section,  the  characters  of  which 
are  nearly  in  all  respects  the  reverse  of  the  oceanic. 

The  breezes  constitute  an  important  element  of  medical 
climates.  Based  upon  breezes  and  winds,  some  of  the 
sections,  in  which  the  breezes  are  well  developed,  can 
be  divided  into  :{ones. 

Based  upon  the  principle  of  the  prevalence  of  wind 
from  one  or  two  points  of  compass,  each  section  can  be 
divided  into  regions  (Ch.  iv.  5).  And  each  region  may 
be  subdivided,  whenever  possible,  into  siibregions.  The 
subdivision  is  based  partly  upon  the  zones  of  which  the 
region  is  composed,  and  partly  upon  the  principle  that 
a  wind  proceeding  from  the  southern  quarter  loses 
gradually  its  temperature  and  gains  in  humidity  in 
proceeding  northwards ;  and,  inversely,  that  a  wind 
proceeding  from  the  northern  quarter  gains  gradually 
in  temperature  and  loses  its  humidity  in  proceeding 
southwards.  There  is  a  similar  increase  and  decrease 
of  temperature  and  humidity  in  winds  from  west  to 
east  and  vice-versa.  In  winter,  a  wind  from  west  to 
east  loses  its  temperature  and  gains  in  humiditv;  in 
summer,  the  east  winds  gain  in  humidity  and  become 
somewhat  cooler  on  approaching  the  sea.  Manv  of  the 
subregions  described  in  the  following  pages  correspond 
more  or  less  with  the  lioral  provinces  of  Barros  Gomes. 

All  climates  of  ahitudes,  forests,  and  large  cities  have 
some  distinctive  climatic  characters  of  their  own,  due 
in  the  case  of  the  two  first  to  their  breezes.  Thev 
constitute  sub-classes.  They  partake  the  general  cha- 
racter of  the  section  in  which  thev  are  situated. 
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The  classification  of  climates  based  upon  winds  gives 
a  clue  to  the  nature  or  the  class  of  climate,  but  it  does 
not  indicate  the  actual  means  of  the  various  factors, 
for  a  marine  or  a  continental  climate  may  lie  in  the 
tropical  as  well  as  in  the  temperate  or  the  polar  belt. 
The  means  of  temperature,  of  sunlight  and  of  some 
other  factors  may  be  more  or  less  estimated  upon  the 
bases  of  latitude,  altitude,  nature  of  the  soil,  the  proxi- 
mity of  the  oceans  and  rivers,  and  the  amount  of 
vegetation,  but  they  have  always  to  be  checked  by 
actual  observation.  Before  the  perfection  of  the  ther- 
mometre,  writers,  such  as  Amatus  Lusitanus  and 
Zacutus  Lusitanus,  paid  a  great  deal  of  attention  to 
the  latitude  of  a  place.  From  the  references  already 
made  to  this  subject  (Ch.  11.  2)  and  to  be  made  further  on 
(I  7),  the  latitude  of  a  place,  within  6°,  -]"  or  even  more 
degrees,  has  not,  under  certain  circumstances,  much 
importance. 

The  means  of  temperature  determine  the  class  of 
temperature  to  which  it  belongs,  that  is,  whether  it  is 
torrid,  hot,  warm,  temperate,  cold,  very  cold  or  polar 
(Gh.  VI.  9).  The  means  of  humidit}'  show  whether  they 
are  very  dry,  dry,  moderately  dry,  moderately  moist, 
moist  and  very  moist  (Ch.  v.  10).  A  combination  of 
a  class  of  temperature  with  a  class  of  humidity  consti- 
tutes, for  practical  purptjses,  the  species  of  a  climate. 
If  to  the  species  be  added  the  typical  characters  of  the 
other  factors  of  climate,  such  as  the  force  of  winds, 
barometric  pressure,  evaporation,  rain,  mists,  fogs, 
sunshine,  and  electricity,  it  is  evident  that  the  number 
of  the  types  or  varieties  of  climates  is  indeed  extremely 
numerous  or  infinite.  It  is  not  easy  to  define  subject- 
ively, the   physiological   ellects    of   a    climate   and    its 
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therapeutic  uses,  just  in  the  same  way  that  it  is  not 
easy  to  say  what  are  the  effects  and  uses  of  5o  grams 
of  alcohol.  They  depend  or  vary  according  to  the  age, 
the  temperament,  the  constitution,  the  habits,  and  the 
causes  and  the  nature  of  disease.  It  is  not  easy  to 
define,  likewise,  in  cases  where  the  mortality  is  higher 
than  the  normal,  the  pathological  effects  of  a  climate, 
for  in  such  a  case  the  causes  of  mortality  have  to  be 
taken  into  account  (Ch.  xi.  6),  It  may  be  mentioned 
that  there  is  a  greater  amount  of  changes  in  the  factors 
of  climates  in  the  temperate  than  in  the  other  belts. 
The  physiological  effects  and  the  therapeutic  uses  of 
climates  are  more  or  less  constant,  whereas  the  patho- 
logical effects  are  greatly  under  the  control  of  man. 

The  study  of  the  forecast  of  weather,  especially  at 
long  periods,  is  of  great  importance  not  only  to  an 
invalid  but  also  to  an  agriculturist,  to  a  navigator,  and 
t9  various  other  classes  of  persons ;  but  unfortunately 
this  branch  of  study  is  still  in  its  embryonic  stage. 

2.   THE    MAKINK   SKCTION,   OR   THK   PORTION 

OF  THF  COUNTRY   MAINLY   UNDKR  THK   INFI.UFNCE 

OF    SEA-WINDS  :    ITS  ZONES,   REGIONS,    AND   SUBREGIONS. 

The  marine  section  of  Portugal  comprises  the  whole 
of  the  territory  with  the  exception  of  the  portion  of 
Traz-os-Montes  to  the  east  and  to  the  north  of  the  chains 
of  Marao  and  of  Montemuro,  respectively :  and  of  that 
portion  of  Alemtejo  which  lies,  roughly  speaking, 
between  the  Serras  of  Ossa  on  the  north,  of  Algarve 
on  the  south,  and  of  Cereal  on  the  west. 

This  section  can  be  divided  into  3  ^o;/es;  the  liliural, 
the  seu-brecze,  and  the  inland  sea-wind. 
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i)  The  littoral  or  the  saline  zone  consists  of  the 
tract  of  hmd  extending  from  the  coast,  where  the 
surface  is  Hat  or  gently  rising,  to  a  distance  of  about  5 
to  G  km.  inland.  Its  characters  are :  the  air  is  im- 
pregnated with  a  large  amount  of  saline  elements,  which 
render  the  soil  more  or  less  saline ;  it  contains  a  large 
percentage  of  absolute  humidity;  it  is  very  pure  and 
contains  a  large  quantity  of  ozone.  A  littoral  zone 
varies  greatly  in  the  degree  of  its  salinity.  It  may  be 
very  saline  or  very  feebly  saline.  Everything  depends 
upon  the  force  and  the  direction  of  winds,  and  upon  the 
elevation  and  configuration  of  the  coast.  The  saline 
taste  is  felt  only  on  the  shore  when  there  is  a  spray. 
This  zone  is  characterised  by  a  mild  winter  and  a 
moderate  summer;  and  it  has  a  distinctive  vegetation. 
The  shores  exposed  to  the  south  have  a  more  marine 
climate  in  winter;  and  those  exposed  to  the  north  a 
more  marine  climate  in  summer.  These  differences 
are  very  noticeable  on  the  northern  and  the  southern 
shores  of  the  Bay  of  Cascaes. 

2)  The  sea-bree'{e  zone  extends  from  the  littoral  zone 
to  a  distance  of  nearly  5o  km.  inland,  or  up  to  the 
limit  where  the  sea-breezes  are  felt.  A  slight  elevation, 
or  even  a  large  belt  of  tall  trees,  modifies  considerably 
its  extension  inland.  The  characters  of  this  zone  are: 
the  temperature  is  lower,  and  the  moisture  is  greater 
especially  in  summer,  rendering  its  climate  more 
equable  than  in  the  next  zone.  Compared  with  the 
saline  zone,  the  winds  are  less  strong,  and  the  air  is 
less  pure. 

3)  The  inland  sea-wind,  or  the  marine  air,  zone  com- 
prises the  whole  of  the  marine  section  be\'ond  the 
sea-breeze  zone,     lis  limit  depends  upon  the  disposition 
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of  the  mountains  and  of  the  valleys.  Its  characters 
are :  the  temperature  is  more  variable  than  in  the 
preceding  zone ;  the  relative  humidity  is  greater  in 
winter  and  less  in  summer;  the  velocity  of  winds  on 
the  plains  is  more  moderate;  and  the  air  is  less  pure. 
This  zone  is  characterised  by  the  presence  of  the 
marine  pine. 

The  marine  section  consists  of  three  regions:  the  N. 
Atlantic,  the  Lusitanian  and  the  Mediterranean,  each  of 
which  is  represented  by  the  climates  of  Oporto,  Lisbon 
and  Lagos,  respectively.  The  boundaries  of  each  of 
these  regions  have  been  already  defined.  It  is  now 
proposed  to  define  the  climatic  characters  of  each  of 
them  considered  as  a  whole. 

I)  The  N.  Atlantic  Region. 

The  prevalent  annual,  winter,  and  summer  climatic 
factors  of  this  region  are  : 


Sm. 


Prevalent  winds 

Temperature. .    

Yearly  fluctuation .  . 

Diurnal  range 

Extreme  range 

Evaporation mm 

Relative  humidity 

Rainfall mm 

Mean  number  of  days  of  rainfall . 
Velocity  of  wind km 


W.,  S. 
i4<'.32 

120.32 

70.54 

2I«.5 

82c) 

77.5 

1233 

i58 
i5 


S.  E.,  E. 

9''.o8 


N.W.,W. 
i9''.5o 


7''.3o 

70.66 

<»"..S 

20".  5 

i55 

25, 

80.7 

74-9 

477 

121 

47 

22 

•7 

14 

This  region  consists  of  3  siibregions,  two  of  which  are 
littoral,  the  northern  or   the  Minho,  and  the  southern 
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or  Beira  Mar;  and  one  inland,  consisting  of  Beira  Alta. 
It  is  hardly  necessary  to  repeat  that  the  boundaries  of 
the  subregions  do  not  always  correspond  with  the 
boundaries  of  the  provinces  after  which  they  are 
named. 

i)  The  subregion  Minho  is  bounded  on  the  east  bv 
the  Serra  of  Marao,  and  on  the  south  by  a  line  extending 
through  the  crest  of  the  Serra  of  Montemuro  to  Vila 
Nova  de  Gaia,  and  separating  the  basin  of  the  Douro 
from  that  of  the  Vouga.  In  this  subregion  the  chemical 
influence  of  diffused  sunlight  commences  to  be  greater 
than  that  of  the  direct  rays  of  the  sun  (Ch.  vii.  4). 
In  proceeding  northwards  from  Oporto,  there  is  a 
decrease  in  temperature  and  an  increase  of  humidity 
and  of  rainfall.  The  sea-breeze  zone  is  comparatively 
limited;  but  the  mountain  breezes  are  w^ell  developed 
and  approach  the  coast.  The  air  is  intensely  marine 
in  winter.  The  influence  of  the  S.W.  winds  is  felt 
even  in  summer.  The  climate  of  the  extreme  north  is 
represented  by  Guardia,  a  Spanish  town,  situated  on 
the  right  bank  of  the  Minho  ;  its  temperature,  considering 
its  altitude,  is  i"  less  than  that  of  Oporto,  and  the 
rainfall  is  3o"""  more  (I'Sqq-igoo).  As  a  specimen  of 
climate  in  the  plains,  may  be  mentioned  Penafiel,  41  ".17 
N.  lat.,  and  So'''?  from  the  coast,  the  mean  temperature 
of  which  is  i^.bS  higher  than  that  of  Oporto;  and  as  a 
specimen  of  altitude,  Montalegre,  1.027™,  the  mean  of 
which  is  3". 85  lower. 

2)  The  subregion  Beira  Mar,  or  the  Netherland  of 
Portugal,  consists  of  the  plains  of  the  districts  of  Aveiro 
and  of  those  of  Coimbra.  It  is  bounded  on  the  east 
by  a  line  drawn  from  Vila  Nova  de  Gaia  to  Coimbra, 
and  on  the  south  by  a  line  extending  through  the  crest 
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of  the  Serra  of  Sico  down  to  Lavos  across  the  hills 
of  Albergaria.  Its  chmate  is  considerably  modified 
by  several  lagoons  which  traverse  it  along  the  coast  of 
Aveiro.  In  proceeding  southwards,  there  is  an  increase 
of  temperature  and  a  decrease  of  relative  humidity  and 
of  rainfall.  Figueira  da  Foz,  which  lies  towards  the 
extreme  south,  has  the  mean  temperatures  of  4". 8  in 
winter  and  4^.3  in  summer  higher  than  those  of  Oporto; 
and  the  amount  of  rainfall  about  200"""  less.  Coimbra, 
situated  to  the  extreme  east,  has  the  mean  temperatures 
in  winter  and  in  summer  higher  than  those  of  Oporto 
by  o^.SS  and  o".39,  respectively;  the  relative  humidity 
is  less  by  4^.7  and  G'\2;  and  the  rainfall  in  winter  less 
by  222""". 

3)  The  subregion  Beiva  Alta  comprises  all  the  altitudes 
and  valleys  beyond  the  eastern  frontier  of  Beira  Mar. 
The  valleys  of  the  Vouga  and  the  Mondego  convey  the 
marine  winds  right  up  to  the  frontier.  Compared 
with  the  littoral  subregion,  its  general  climate  is  colder 
and  moister  in  winter,  and  drier  and  cooler  in  summer. 
Bussaco  represents  the  climate  near  the  western  limit, 
and  Guarda,  which  forms  a  point  of  junction  of  the  N. 
Atlantic  and  the  Lusitanian  regions,  represents  the 
climate  on  the  eastern  frontier,  ^'izeu,  40". 39  N.  lat., 
and  540""  in  altitude  and  64'^'"-  from  the  sea,  has  a  mean 
temperature  of  i3°.7,  a  relative  humidity  of  61,  and  a 
rainfall  of  1,044™". 

The  three  subregions  are  characterised  by  three  trees: 
the  northern  by  the  common  oak  ( Quercus  Robur) ;  the 
southern  by  the  Lusitanian  oak  (Q.  lusitanica);  and  the 
eastern  by  the  Beira  oak  (Q.  to\a).  The  Lusitanian 
oak  forms  a  connecting  link  between  the  N.  Atlantic 
and  the  Lusitanian  regions. 


IQO 


CLIMATE  Of  PORTUGAL. 


CM.  IX.  1. 


II)  The  Lusitanian  Region. 

The  annual,  winter,  and  summer  climatic  means  are 
as  follows  : 


Sm. 


Prevalent  winds  in  the  plains 

»  »       «     »    highlands.. 

Temperature 

Yearly  fluctuation 

Diurnal  range 

Extreme  range 

Evaporation mm. 

Relative  humidity 

Rainfall mm . 

Mean  number  of  days  of  rainfall..  . 
Velocity  of  winds..    km. 


N.,  N.  VV. 

s.w. 

.i».87 

6».8o 

i6°.4 

1047 

6.18 

640 

ii3 

18 


N.,N.  E. 

io''.78 

5».37 
13°.  I 
89 
70.0 
25q 

42 

•7 


N ,  N.  W 


8«'.4i 

53.5 
39 


The  Lusitanian  and  the  N.  Atlantic  regions  are 
separated  from  one  another  by  some  very  distinctive 
geographical  and  climatic  features,  specially  in  the 
plains. 

a)  In  40°  degrees  N.  latitude,  or  at  Lavos,  ends  the 
main  offshoot  of  the  Serra  of  Estrela. 

b)  In  40"  commences  the  axis  of  Woeikof  (Ch.  iv.  2). 

c)  In  40",  the  Gulf  Stream  divides  itself  in  winter 
into  two  branches:  the  northern  and  the  southern. 

d)  To  the  north  of  40"  there  is  a  distinct  prevalence 
in  winter  of  the  S.W.  winds,  and  to  the  south  of  the 
N.  and  N.W. 

e)  Above  40"  there  is  a  greater  amount  of  relative 
humidit\'  and  of  rainfall  than  below  it. 

/')  Above  40"  there  is  rain  both  in  winter  and  in 
summer ;  below  40"  the  rainfall  is  chieriy  in  winter. 
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g)  To  the  north  of  40"  the  sea  is  warmer  than  the 
land  ;  below  40"  the  reverse  is  the  case. 

h)  And  40"  forms  the  equatorial  limit  of  the  birch 
(Betitla  alba). 

The  Lusitanian  region  consists  of  5  siibregions,  three 
littoral:  the  northern,  the  central,  and  the  southern 
Estremadura ;  and  two  inland :  Beira  Baixa,  and  the 
eastern  Estremadura. 

1)  The  siihregion  Northern  Estremadura  is  bounded 
on  the  north  b}-  Beira  Mar,  on  the  south  by  the  crest 
of  the  Serra  of  Cintra  and  on  the  east  by  the  Serras 
of  Monte  Junto  and  Aire.  It  forms  a  connecting 
link  between  Beira  Mar  and  Central  Estremadura. 
The  temperature  of  San  Pedro  de  Muel,  on  the  coast 
towards  the  northern  boundary,  at  9  o'clock  is  14°. 8, 
the  mean  in  winter  being  10°. 3,  and  in  summer  18°. 2  ; 
the  rainfall  is  571""'".  The  temperature  of  Marinha 
Grande,  situated  g''™  inland  and  nearly  in  the  same 
latitude  as  San  Pedro  de  Muel,  is  lower  than  that  of 
Lisbon  by  2".4i,  and  the  rainfall  is  higher  by  8G'""'. 
Mafra,  towards  the  southern  boundary  has  a  mean 
temperature  lower  than  that  of  Lisbon  by  T'.y;  the 
winter  being  cooler  by  o".9,  the  spring  by  i'\3,  the 
summer  by  3**.  10,  and  the  autumn  by  i".7.  The  climate 
of  the  Serra  of  Cintra  towards  the  north  has  a  great 
resemblance  to  the  climate  of  the  N.  Atlantic  region. 
Its  temperature,  as  observed  at  an  altitude  of  205"", 
is  2".!  higher  than  that  of  Lisbon  in  January,  and  2'\2o 
lower  in  July.  When  the  observatory  is  transferred  to 
the  centre  of  the  town,  as  it  is  proposed  to  do,  the 
temperature  in  winter  will  not  be  so  high,  and  the 
temperature  in  summer  will  be  lower. 

2)  The  siibresrioii  Central  Estremadura  is  bounded 
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on  the  north  and  the  south  hy  the  ridges  of  the  Serras 
of  Gintra  and  of  Arrahida,  respectively,  and  on  the  east 
it  is  separated  from  the  Eastern  Estremadura  by  a  hne 
drawn  from  Monte  Junto  to  Monte  Palmela,  or  by  a 
h"ne  separating,  more  or  less,  the  sea-breeze  zone  from 
the  inland  sea-wind  zone.  This  subregion  is  small,  but 
it  is  the  most  important  of  all  in  winter.  Its  climate 
is  represented  by  Lisbon  and  by  the  Portuguese 
Riviera.  Its  temperature  is  the  same  as  the  mean 
of  the  earth;  its  climate  is  more  constant  and  more 
equable  than  that  of  any  other  similar  region  on  the 
Continent;  and  it  forms  the  point  of  junction  of  the 
polar  and  equatorial  climatic  influences  on  the  western 
coast  of  Europe  as  evidenced  by  its  flora. 

3)  The  subregion  Southern  Estremadura  is  bounded 
on  the  north  by  the  ridge  of  the  Serra  of  Arrabida,  and 
on  the  east  by  a  line  drawn  from  Monte  Palmela  down 
to  Cape  St.  Vincent  through  the  Serras  of  Cereal  and 
Espinha*;o  do  Cao.  Its  climatic  interest  lies  in  the 
southern  aspect  of  the  Serra  of  Arrdbida,  including 
Palmela  and  Setubal.  The  elevated  portion  of  this 
subregion,  as  Monte  Regina,  has  great  affinities  with  the 
Mediterranean  region. 

4)  The  subregion  Beira  Baixa  consists  of  all  the 
elevations  together  with  the  intervening  valleys  to  the 
north  of  the  basin  of  the  Tagus  and  to  the  east  of  the 
afliuents  Niza  of  the  Tagus,  and  Caia  of  the  Guadiana. 
Its  western  frontier  is  formed  by  the  Serra  of  Estrela. 
It  is  the  most  important  portion  of  Portugal  from  the 
point  of  view  of  the  climates  of  altitudes.  The  typical 
climates  of  the  subregion  are  represented  by  San  Fiel, 
Guarda,  and  Poio  Negro  in  the  Serra  of  Estrela. 
SanFiel,  diO"'  high,  has  a  mean  annual  temperature 
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and  humidity,  and  mean  rainfall  in  winter,  less  than  at 
Lisbon  by  o°.42,  12.0  p.c.  and  S'"'"-,  respectively. 
Guarda,  ijoSo™,  has-  a  temperature  and  a  relative 
humidity  lower  than  those  at  Lisbon  by  4". 3  and  3.3 
p.  c. ;  the  rainfall  in  winter  being  somewhat  more. 
Poio  Negro,  i386"\  has  a  temperature  lower  by  7°.  17, 
the  relative  humidity  slightly  lower,  and  the  rainfall  in 
winter  very  considerably  more.  The  highlands  of  the 
district  of  Portalegre,  to  the  south  of  the  Tagus,  also 
belong,  from  the  climatic  point  of  view,  to  this 
subregion. 

6)  The  subregion  Eastern  Eslremadiira  is  formed 
by  the  basin  of  Tagus,  being  bounded  on  the  north 
and  the  east  by  all  the  highlands,  and  on  the  south 
by  the  S.  Continental  region,  with  which  it  has  a 
great  resemblance.  Tancos,  towards  the  northern 
boundary,  lat.  29''38',  at  an  altitude  of  SS*"- ,  and  at  a 
distance  from  the  sea  of  7o'^"^-,  has  a  temperature  in 
January  2°. 5  less  than  that  of  Lisbon,  and  in  July 
about  the  same.  At  Vendas  Novas,  towards  the  south- 
ern boundary  and  65'^'"-  in  a  direct  line  from  the  sea, 
the  mean  temperature  in  January  is  0^5  lower  than  in 
Lisbon. 

The  Northern  Estremadura  is  characterised  by  the 
Lusitanian  oak  (Qiiercus  lusitanica) ;  the  Central,  by 
a  mixture  of  the  marine  pine  (Pinus  Pinaster)  and  the 
stone  pine  (Pinus  Pinca) ;  the  Southern,  by  the  cork 
tree  {Qiiercus  Suber);  Beira  Baixa,  by  the  Beira  oak 
(Q.  to\a);  and  the  Eastern  Estremadura,  by  the  cork 
tree  (Q.  Suber).  The  northern  side  of  the  Serra  of 
Cintra  is  characterised  by  the  sycamore  (Acer  pseudo- 
Platanus)  and  the  Lusitanian  prune  (Prunus  lusitanica); 
and  the  southern  side  of  the  Serra  of  Arrabida  by  the 
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dwarf  palm  ( Chamaerops  humilisj  and  the  carob  fCe- 
ratonia  Siliqiia). 

Ill)  The  Mediterranean  Region. 

The  main  annual,  winter,  and  summer  climatic  factors 
of  this  region  are  : 


Prevalent  winds 

Temperature , 

Yearly  fluctuation 

Diurnal  range 

Extreme  range 

Relative  humidity  

Rainfall mm. 

Mean  number  of  days  of  rainfall 


An. 

Wt. 

S.,  S.  E. 

N.,  S.  E. 

xr.2i 

I20.38 

I2».2I 

— 

10°. 20 

s-.ss 

2  5  ".4 

IQ°.7 

66.6 

75.0 

478 

181 

57 

21 

N.,  S.  E. 

22".09 

Il'.72 
22°0 

594 

20 

3 


In  this  region  the  sea  and  the  mountain  breezes  are 
well  developed.  Its  littoral  zone  is  divided  by  Sr.  Bal- 
daque  da  Silva  (1)  into  three  parts:  the  western,  the 
central,  and  the  eastern.  The  western,  or  the  portion 
comprised  between  Cape  St.  Vincent  and  Albufeira,  is 
of  great  interest.  It  is  sheltered  on  the  north  by  the 
Espinha90  do  Cao  and  the  Serra  of  Monchique.  It 
is  fully  exposed  to  the  sea-winds   and  breezes.     Por- 


of  Lagos;  Caldas  de  Monchique,  23o  m.  high,  and 
18  km.  from  the  sea,  has  in  winter  a  temperature 
o^.SS  lower  and  in  summer  nearly  i"  higher  than 
Lagos;  and  Sagres,  towards  the  east,  has  a  mean 
temperature  in  January  the  same  as  at  Lagos.  The 
central  part,  from  Albufeira  to  Tavira,  has  the 
warm-est  littoral  climate  in  Portugal.     The  mean  tem- 
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perature  at  Faro  is  o".5  higher  than  that  at  Lagos. 
The  eastern  part,  or  that  lying  between  Tavira  and 
the  estuary  of  the  Guadiana,  is  not  sheltered  from  the 
N.  winds,  and  its  climate  is  more  variable  than  that  of 
the  two  other  parts. 

The  distinctive  tree  of  this  region  is  the  carob  (Cera- 
tonia  siliqiia). 

Some  authors  consider  the  climate  on  the  coast  of 
Algarve  superior  to  that  of  the  coast  of  the  district 
of  Lisbon.  The  climate  is  no  doubt  warmer  by  about 
i.°  degree,  but  it  is  neither  so  constant  nor  so  equable. 

The  characters  of  the  climate  of  the  marine  section 
considered  as  a  whole  are  :  an  equable  temperature, 
with  a  cool  spring  and  a  warm  autumn,  the  seasonal 
changes  being  moderate ;  the  relative  humidity  is  more 
uniform,  but  the  amount  of  cloudiness  and  rainfall,  and 
the  force  of  winds  are  greater  than  in  the  continental 
section. 

3.   THE  CONTINENTAL  SECTION  OR  THE  PORTION  OF  THE 

COUNTRY    MAINLY    UNDER    THE    INFLUENCE    OF    LAND    WINDS  : 

ITS   REGIONS   AND    SUBREGIONS. 

The  continental  section  of  Portugal  is  not,  as  regards 
climate,  of  as  much  importance  as  the  marine.  It 
consists  of  2  regions:  the  N.  Continental  or  the  Trans- 
montane,  and  the  S.  Continental  or  the  Transtagan. 
The  climate  of  the  former  is  represented  by  Moncorvo, 
and  of  the  latter  by  Beja.  It  has  to  be  remembered, 
however,  that  Moncorvo  is  not  a  good  representative 
of  the  N.  Continental  region,  for  it  is  situated  in  a 
hollow  although  at  an  elevation  of  41 5"'. 

The    N.    Continental    region    consists    mainly    of   a 
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plateau,  and  the  S.  Continental  of  a  high  plain.  Both 
these  regions  are  subject  mainly  to  land  winds,  or 
winds  which  have  lost  their  normal  humidity.  In  the 
N.  Continental  region  the  S.W.  winds  discharge  their 
oceanic  or  marine  elements  on  the  western  side  of  the 
Serra  of  Marao,  and  on  the  southern  side  of  the  Serra  of 
Montemuro,  so  that  the  climate  on  the  lee-side  of  both 
these  mountains  is  continental.  In  a  similar  way,  the 
N.  winds  deposit  whatever  extra  humidity  they  may 
contain  on  the  northern  sides  of  the  Serras  of  Cintra 
and  Monte  Junto,  and  in  those  of  Arrabida  and  Ossa, 
so  that  when  they  reach  the  S.  Continental  region  they 
are  quite  dry.  In  both  the  regions  the  marine  winds 
pass  at  a  high  level  from  the  ground.  In  the  N. 
Continental  they  strike  the  Spanish  frontier  ;  and  in 
the  S.  Continental  they  impinge  upon  the  elevations  of 
the  subregion  Beira. 

I)  The  N.  Continental  Region. 

The  annual,  winter,  and  summer  climatic  factors  of 
this  region  are : 


Prevalent  winds 

Temperature 

Yearly  fluctuation     

Diurnal  range • . . . 

Extreme  range :    • . . 

Relative  humidity 

Rainfall mm 

Mean  number  of  days  of  rainfall . . 


An. 

\Vt. 

N.E., 

E., 

Calm 

Calm 

1 5".29 

e-.fig 

20".8 

— 

3".8 

30.41 

i3°.3 

1  ».i6 

68.8 

87.7 

529 

■73 

128 

40 

N.  E., 
Calm 

24».3 1 

Go.oS 

5o.o 

61 

16 
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This  region  consists  of  2  siibregions :  the  Northern 
Transmontane  and  the  Southern  Transmontane. 

1)  The  subregion  Northern  Transmontajie  is  bound 
on  the  west  by  the  Serra  of  Marao  and  on  the  south 
by  the  various  mountains  which  enter  into  the  for- 
mation of  the  northern  boundary  of  the  valley  of  the 
Douro.  It  consists  mainly  of  plateaus,  and  of  the 
elevations  which  enter  into  the  formation  of  the  valleys 
of  the  Corgo,  the  Tua  and  the  Sabor.  In  this  sub- 
region  the  mountains  run  from  north  to  south,  so  that 
the  mountain  and  the  valley  breezes  are  well  deve- 
loped; and  there  are  also  in  favorable  situations  well 
developed  intermountain  breezes  specially  in  summer 
(Ch.  IV.  4). 

2)  The  subregion  Southern  Transmontane,  commonly 
known  as  regiao  vinhateira,  or  the  vine  country,  consists 
of  the  valley  of  the  Douro  beyond  the  southern  ex- 
tremity of  the  Serra  of  Marao.  It  is  very  hot  in  summer 
and  very  cold  in  winter;  it  has  the  reputation  of  having 
nove  me'{es  de  inverno  e  tres  de  inferno,  or  «nine 
months  of  winter  and  three  of  hell ».  Lobrigos  forms 
a  type  of  this  valley ;  its  mean  temperature  is  v^.yo 
higher  than  that  of  Moncorvo,  and  8°. 68  higher  than 
that  of  Oporto.  As  the  mountains  forming  the  valley 
run  from  east  to  west,  there  are  no  intermountain 
breezes. 

The  Northern  Transmontane  subregion  is  character- 
ised by  the  common  oak  (Qitercus  Robur)  and  by  the 
z\iQsX.n\jil  (Castanea  vidgaris);  and  the  Southern  Trans- 
montane by  the  olive,  the  fig  and  the  peculiar  type  of 
grapes  yielding  port-wine. 
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II)  Thl  South  Continental  Region. 
The  climatic  characters  of  this  region  are 


Prevalent  winds   

Temperature 

Yearly  Actuation 

Diurnal  range 

Extreme  range 

Evaporation mm 

Relative  humidity 

Rainfall mm 

Mean  number  of  days  of  rainfall   . 
Velocity  of  winds  .    km 


An. 

Wt. 

N.,  N.W. 

N.W.,  E. 

150.78 

9°.53 

1 5".  1 1 

— 

10".22 

7<'.24 

260.6 

150.2 

2214 

1 83 

(.4.4 

770.8 

594 

207 

39 

i       " 

II 

N.W.,  W. 
220.54 

M0.35 

2()0.0 

io36 
49.3 
26 
8 


This  region  consists,  also,  of  2  siibregions :  the 
Western  Transtagan  and  the  Eastern  Transtagan. 

i)  The  subregion  "Western  Tr'anstagan  is  separated 
from  the  Eastern  by  the  ridge  which  divides  the  basin 
of  the  Sado  from  that  of  the  Guadiana.  It  slopes 
westward  and  is  exposed  more  to  the  influence  of  the 
sea-breezes,  and  of  sea-winds,  when  they  are  low 
level.  Evora,  situated  near  the  northern  frontier  of 
this  subregion,  has  at  iS  o'clock  a  mean  temperature 
of  2". 35  higher  than  that  at  Beja,  and  a  higher  relative 
humidity  at  the  same  time  by  25.7  p.  c.  This  is  due 
to  its  proximity  to  the  Serra  of  Ossa,  and  consequently 
to  the  greater  influence  of  the  S.  W.  winds. 

2)  The  subregion  Eastern  Trantagan  slopes  towards 
the  valley  of  the  Guadiana,  and  is  consequently  e.x- 
posed  more  to  the  land  winds  proceeding  from  the  east. 
Campo  Maior,  situated  nearly  at  its  northern  boundary, 
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has  one  of  the  most  intense  types  of  the  Portuguese 
continental  cHmate;  its  mean  maxima  are  1^.4.5  higher, 
and  its  mean  minima  o°.56  lower,  than  those  of  Beja. 
Vila  Fernando,  to  the  west  of  Campo  Maior,  has  a 
temperature  lower  than  that  of  Beja  by  i.°i6  in  winter, 
and  higher  by  1.^96  in  summer,  the  total  rainfall  being 
625™'". 

The  vegetation  of  the  Western  subregion  is  cha- 
racterised by  the  greater  prevalence  of  the  cork  tree 
(Querciis  Suher);  and  of  the  eastern,  by  that  of  the  holm 
oak  (q.  Ilex). 

The  continental  section,  considered  as  a  whole,  has  a 
variable  or  severe  climate,  with  a  warm  spring  and  a 
cool  autumn,  the  seasonal  changes  being  greater  than 
in  the  marine  section.  The  air  is  drier,  and  the  rainfall 
is  less. 

4.    CLIMATES  OF  ALTITUDES,  FORESTS,  AND  CITIES. 

All  mountains,  all  forests,  and  all  cities  have  each 
some  distinctive  climatic  characters,  in  addition  to  the 
general  characters  of  one  of  the  four  sections  in  which 
they  are  placed.  Besides  these  three  sub-classes  classes, 
a  cUmate  based  upon  geographical  features  may  be  la- 
custrine,  riparian.,  or  marshy,  under  the  influence  of  a 
large  lake,  river,  or  marsh,  respectively.  Most  of  the 
sub-classes  owe  their  special  climate  to  breezes. 

The  distinctive  characters  of  a  climate  of  altitude 
are:  low  pressure  ;  comparatively  cool  in  summer  and 
warm  in  winter,  and  very  cold  in  shade ;  dry  in  sum- 
mer and  very  dry  in  winter  ;  annual  fluctuation  and 
diurnal  range  either  low  or  excessive  according  to 
exposure ;  little  rain  in  winter  above  very  high  alti- 
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tudes  ;  winds  calm  in  winter  and  strong  in  summer ; 
insolation  intense  and  so  also  radiation  when  the  ground 
is  covered  with  snow  ;  the  air  is  clear,  pure,  charged 
with  a  good  deal  of  ozone,  and  free  from  organic 
dust. 

Each  mountain  has  its  peculiar  climate  according  to 
its  configuration  or  exposure.  In  the  N.  Atlantic  and 
the  Lusitanian  regions,  those  mountains  which  are 
directed  N.E.  to  S.W.  have  both  their  sides  exposed, 
more  or  less,  to  sea-winds,  and  those  which  run  from 
N.  to  S.  are  exposed  to  sea-winds  only  on  the  western 
side ;  whereas  those  which  run  from  E.  to  W.  are 
exposed  to  marine  influence  only  on  the  southern  side 
in  the  N.  Atlantic  and  the  Mediterranean  regions, 
and,  more  or  less,  on  both  the  sides  in  the  Lusitanian 
region. 

A  mountain  can  be  divided  into  different  yOues-  It 
has  been  already  pointed  out  how  the  vegetation  in  the 
Serras  of  P^strela  and  Gerez  vary  according  to  different 
altitudes  (Gh.  VIII.  2).  Another  instance  of  the  same 
kind  is  given  by  Souza  Telles,  who  divides  the  alti- 
tudes of  Traz-os-Montes  into  3  zones  :  the  low  or  the 
hot  characterised  by  the  olive  and  the  wheat ;  the 
medium  or  the  temperate,  characterised  by  the  vine 
and  the  olive;  and  the  cold,  by  the  rye  and  potato  (i). 

A  plateau  forms  a  connecting  link  between  mountains 
and  plains.  Gompared  with  a  mountain  of  the  same 
elevation,  it  has  a  higher  pressure  and  temperature,  a 
higher  fluctuation  and  a  greater  diurnal  range ;  the 
relative  humidity,  and  the  amount  of  rainfall,  clouds, 
and  mists  are  less;  and  the  insolation  is  not  so  strong. 
In  winter  clear  crisp  days  are  followed  by  cold  and 
calm  nights;  and  in  summer  calm  nights  are  followed 
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by  hot  days,  with  occasional  thunderstorms  with  some 
rain  towards  the  afternoon.  The  best  specimens  of 
such  cHmates  are  furnished  by  the  N.  Continental 
region. 

The  climate  of  forests  or  the  sylvan  climate,  as 
compared  with  open  spaces  under  the  same  geogra- 
phical conditions,  are  cooler,  more  constant  and  more 
equable ;  the  relative  humidity,  rainfall,  soil  moisture, 
and  the  amount  of  mist  are  greater ;  the  velocity  of 
winds  is  less,  and  so  also  the  amount  of  sunshine  ; 
and  the  air  may  be  charged  with  special  aromas, 
rendering  the  climate  balsamic.  Bussaco,  Cintra,  and 
Bom  Jesus  do  Monte  owe  their  main  characters  of 
climates  chiefly  to  their  woods.  The  climates  of 
forests  are  of  exceptional  interest,  for  they  are  more 
under  the  control  of  man.  The  non-sylvan  climate  is, 
generally  speaking,  the  reverse  of  the  sylvan. 

The  climates  of  cities  and  of  habitations  in  general 
depend  upon  the  way  in  which  they  are  planned. 
Compared  with  an  open  space  the  climate  of  a  city  is, 
as  a  rule,  warmer,  the  relative  humidity  is  lower,  and 
the  winds  are  more  moderate,  but  the  air  is  charged 
with  various  impurities. 

5.   CLASSIFICATION  OF  THE  MAIN  SPECIES  AND  TYPES 

OF  CLIMATES   IN  THE   FIVE  REGIONS. 

THE    ((PORTUGUESE  CLIMATE))    OF  MARTONNE. 

THE  \\ESTERN  COAST  OF   PORTUGAL  PRESENTS  THE  MOST 

TEMPERATE,   COMBINED   WITH   THE   MOST  CONSTANT,   AND 

THE    MOST    EQUABLE,    CLIMATE    OF    THE    WHOLE    CONTINENT. 

The  main  mean  annual,  winter,  and  summer  climatic 
features  of  the  five  climatic  regions,  described  numeri- 
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cally  in  the  tables  of  the  kist  two  sections,  may  be 
classified  according  to  their  descriptive  characters  as 
follows  : 


Prevalent  winds 


Temperature 

Fluctuation 

Evaporation 

Relative  humidity 

Rain :   amount  and   fre 
quency  

Velocity  of  winds 


I. 

II. 

N.  Atlantic 

Lusitanian 

R. 

R. 

S.W.,S,N. 

N.,  N.W., 

in  plains. 

andS.W.in 

highlands 

Temperate 

Warm 

Moderate 

Moderate 

Moderate 

Moderate 

Moderately 

Dry 

Moist 

Excessive, 

Moderate, 

very 

frequent 

frequent 

Moderate 

Moderate 

III. 

IV. 

Mediterra- 

N. Conti- 

nean R. 

nental  R. 

N.,  S.E. 

Calm, 

N.E. 

Warm 

Warm 

Moderate 

Excessive 

Dry 

Dry 

Very  mo- 

Moderate, 

derate, 

frequent 

rare 

~ 

~ 

V. 
S.  Conti 
nental  R 


N.,  N.W. 


Warm. 

High 

Excessive 

Dry 

Moderate, 
frequent 


Prevalent  winds  in    Ja 

nuary 

Temperature 

Range  

Evaporation 

Relative  humidity 

Rain:    amount   and   fre 
quency  

Velocity  of  winds 

Sunshine  in  December  . 


S.E.,  E. 

Cold 
Equable 

Moderate 
Moist 

Excessive, 
rare. 

Moderate 

ample 
(123  hrs.) 


N.,  N.E. 

Temperate 

Very 

Equable 

Feeble 

Dry 

Very  mo- 
derate, 
rare. 

Moderate 
ample 

(i3i  hrs.) 


Temnerate 
Equable 


Moderately 

dry 
Very  mo- 
derate, 
very  rare 

ample 


IV. 


Calm,   E. 

Cold 

Very 

Equable 

Moist 

Very  mo- 
derate, 
rare 

ample 


N.W.,  E. 

Cold 
Equable 

Moderate 
Moderately 

Hoist 
Very  mo- 
derate, 
rare 
Weak 
ample 
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Summer 


Prevalent  winds  in  July. 

Temperature 

Range  

Evaporation 

Relative  humidity , 

Rain  :  amount,  and  fre 
quency  

Velocity  of  winds 


I. 

II. 

III. 

IV. 

N.W.,  W. 

N  W.,W. 

N.,  S.E. 

Calm.N.E. 

Warm 

Hot 

Hot 

Hot 

Equable 

Equable 

Moderately 

Moderately 

equable 

equable 

Feeble 

Moderate 

— 

— 

Moderately 

Very  dry 

Very  dry 

Very  dry 

dry 

Scanty, 

Very 

Very 

\'ery 

very  rare 

scanty, 

scanty, 

scanty, 

very  rare 

very  rare 

very  rare 

Moderate 

Moderate 

~ 

~ 

N.,N.AV. 

Hot 
Variable 

Excessive 
Very  dry 

Very 
scanty, 
very  rare 
Moderate 


The  exact  meaning  of  the  terms  used  in  these  tables 
is  to  be  seen  in  the  sections  of  classifications  of  the 
various  factors  of  climates.  The  prevalence  of  winds 
in  each  region  is  based  more  upon  the  distribution  of 
pressure  in  general  than  upon  the  observation  at  a 
particular  station. 

As  already  stated,  it  is  not  possible  or  convenient  to 
frame  species  of  climates  by  taking  all  the  factors  of 
climates  into  account.  For  practical  purposes,  the 
species  of  a  climate  may  be  said  to  depend  mainly 
upon  temperature  and  humidity.  Adopting  these  two 
factors  as  the  basis,  the  jiiain  species  of  the  seasonal 
climates  in  the  five  regions  are  six :  cold  and  moist ; 
cold  and  moderately  moist;  temperate  and  moderately 
dry;  temperate  and  dry;  warm  and  moderately  dry; 
and  hot  and  dry. 

These  six  species  do  not  represent  all  the  climates 
in  Portugal.  They  do  not  include,  for  instance,  a  cold 
and  moderately  moist,  or  a  cold  and  moderately  dry, 
species,  which  as  a  matter  of  fact,  exist  in  high  altitudes 
in  spring  and  in  autumn.     Also  the  species  of  climate 
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in  winter  or  in  summer,  as  represented  in  the  tables 
as  regards  a  particular  region,  does  not  represent  all 
the  species  which  exist  in  that  region.  Cintra,  for 
instance,  only  half  an  hour's  distance  by  rail  to  the 
north-west  of  Lisbon,  has  all  the  main  climatic  characters 
of  the  N.  Atlantic  region;  and  Monte-  Regina,  at  one 
hour's  distance  to  the  south-east,  has  all  the  climatic 
characters  of  the  Mediterranean  region. 

It  is  the  typical  characters  that  distinguish  more  one 
species  of  climate  from  another;  and  it  is  upon  the 
typical  characters  that  depend  greatly  the  uses  of  a 
health  resort.  It  is  needless  to  say  that  it  is  more 
easy  to  specify  the  typical  characters  of  a  health  resort 
than  that  of  a  large  region. 

The  characters  of  the  annual  climate  of  a  region  or 
of  a  place  are  of  importance  to  the  inhabitants  of  the 
region,  but  not  so  much  to  an  invalid  in  search  of  a 
good  climate.  In  case  of  invalids,  the  seasonal  climates 
are  of  more  importance,  for  a  climate  may  be,  and 
often  is,  very  favourable  in  one  season  and  not  in 
another.  Generally  speaking,  there  is  no  place  in  which 
at  least  one  season  is  not  more  or  less  agreeable. 

The  duration  of  seasons  varies  in  different  parts  of 
the  country.  In  Lisbon  or  in  the  plains  of  the  Lusita- 
nian  region,  the  winter  and  the  summer  consist  according 
to  Franzini,  of  four  months  each,  from  December  to 
March,  and  from  June  to  September,  respectively ;  and 
spring  and  autumn  of  two  months  each,  April  and 
May,  and  October  and  November  (i).  From  the 
phenological  point  of  view,  Lisbon  and  its  en\irons 
consist  of  two  springs  of  nine  months,  from  October 
to  June,  and  of  a  summer  consisting  of  the  three 
remaining  months  (Ch.  viii.  3). 
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M.  Martonne,  in  his  description  of  clin:iates,  says: 
«0n  the  Coast  of  the  Atlantic  Ocean  and  in  all  the 
Northern  portion  of  the  Mediterranean  Sea,  the  thermal 
amplitude  is  low ;  the  commencement  of  rain  is  early 
and  the  fall  is  abundant.  The  month  with  the  greatest 
amount  of  rain  is  frequently  October  (Provence  and 
Central  Italy).  This  kind  of  climate  may  be  styled  the 
Portuguese  climate  (type  Lisbon),  although  the  best 
type  is  the  Archipelago  of  the  Azores  (2). 

Generaly  speaking,  the  nature  of  the  climate  described 
by  M.  Martonne  belongs  to  the  Mediterranean  region 
of  Portugal.  The  Western  Coast  of  Portugal,  especially 
in  the  Lusitanian  region,  has  a  climate  which  is  quite 
distinct  from  all  the  southern  portions  of  Spain,  France, 
and  Italy. 

The  western  Coast  of  Portugal  presents  the  most 
temperate,  combined  with  the  most  constant,  and  the  most 
equable,  climate  of  the  whole  of  the  Continent.  It  has 
been  pointed  out  (Ch.  vi.  9)  that  Lisbon  lies  in  the 
isotherm  i5",  which  is  the  most  temperate  temperature. 
Proceeding  northwards,  the  isotherm  14'^  passes  not  far 
from  the  south  of  Oporto,  and  proceeding  southwards, 
the  isotherm  16°  passes  through  the  north  of  Lagos,  so 
that  nearly  the  whole  of  the  western  coast  of  Portugal 
lies  in  the  most  temperate  portion  of  the  western  coast 
of  Europe.  It  has,  also,  been  pointed  out  (Ch.  vi.  9) 
that  there  is  no  place  in  Europe,  both  in  the  parallel  of 
latitude  and  in  the  isotherm  1 5",  which  has  a  more  equable 
climate  than  Lisbon.  And,  it  may  be  further  asserted 
that  there  is,  likewise,  no  place  in  Europe  in  or  between 
the  isotherms  14°  and  16"  which  has  as  equable  U 
climate  as  that  of  any  corresponding  place  in  Portugal. 
This  privileged  condition  of  the  country  is  due  primarly 
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to  the  regional  winds,  and  secondarily  to  the  inHuence 
of  these  winds  upon  the  Gulf  Stream. 

6.  THE  INFLUENCE  OF  CLIMATES  UPON  MAN,  AND  MAN'S 
INFLUENCE  UPON  THE  MODIFICATION  OF   CLIMATE. 

The  influence  of  climates  upon  man  may  be  considered 
under  three  aspects:  physiological,  pathological  and 
therapeutic.  The  next  three  chapters  will  be  devoted 
to  each  of  these  subjects. 

Man  cannot  change  or  modify  the  cosmic  forces  of 
nature,  but  he  can  modify  to  some  extent  the  medical 
climate,  especially  in  the  strata  just  above  the  ground  : 

a)  He  cannot  raise  to  any  appreciable  extent  the 
altitudes,  but  he  can  make  some  small  cuttings ; 

b)  He  can  modify,  and  has  modified,  the  marshy  soils 
by  suitable  drainage,  and  thus  influence  to  some  extent 
the  humidity  of  the  air  and  the  temperature ; 

c)  He  can  irrigate  dry  and  barren  lands,  and  thus 
increase  to  a  slight  extent  the  moisture  in  the  air  and 
decrease  correspondingly  the  temperature ; 

d)  He  can  plant  trees  in  suitable  localities,  and  thus 
break  the  force  of  the  winds  and  change  their  direction ; 

e)  He  can  increase  the  vegetation  where  it  is  rare  or 
absent,  and  so  increase  the  moisture  in  the  air,  and  to 
some  extent  the  rainfall; 

/)  He  can  prevent  the  pollution  of  the  air  in  cities 
and  towns ; 

g)  And  he  can  select  suitable  sites  for  habitations,  and 
lay  them  out  scientifically,  so  as  to  utilise  all  the 
favourable  factors  of  climate,  and  to  avoid  the  unfavour- 
able ones. 

The    climate    uf   the    whole    of   Portugal    could    be 
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modified  by  extending  the  cultivation,  in  suitable  soils, 
of  the  marine  and  the  stone  pines ;  by  planting  the 
Aleppo  pine  (Pinus  halepensis)  on  the  plains  with  lime 
soils,  from  the  valley  of  the  Mondego  to  the  shores  of 
Algarve ;  by  planting  the  larch  (Pinus  laricis)  in  granitic 
soils,  in  altitudes  from  700  to  1000"^;  and  by  extending 
the  cultivation  of  the  indigenous  red  pine  or  the  Scotch 
fir  (Pinus  sylvestris)  in  altitudes  over  looo"". 

There  is  great  room  for  many  of  these  improvements 
in  several  parts  of  the  country. 


7.    DOES   PORTUGAL  FORM  A  CLIMATIC  UNIT.''   AND   HAS   ITS 
CLIMATE  CHANGED    DURING  THE   HISTORICAL  PERIOD  ? 


Compared  with  the  tableland  of  the  Iberian  Peninsula, 
Portugal  forms  a  distinct  climatic  unit.  The  greatest 
factors,  which  contribute  to  give  it  its  characteristic 
features  are:  first,  the  geographical  configuration;  and 
secondly,  the  influence  of  the  Gulf  Stream  and  of 
the  sea. 

Portugal,  as  a  whole,  forms  the  Western  Inclined 
Plain  of  Spain  exposed  to  the  marine  weather  side, 
whereas  the  portion  contiguous  to  it  in  Spain  forms  a 
plateau,  the  climates  of  the  two  being  quite  distinctive. 
The  extreme  north  of  the  country  has  a  climatic 
resemblance  with  the  south  of  England  and  of  Ireland; 
and  the  extreme  south  has  a  resemblance  with  the 
northern  shores  of  Morocco;  whereas  the  Lusitanian 
region  has  a  distinctive  and  quite  characteristic  climate 
of  its  own.  Portugal  receives  the  influence  of  the  Gulf 
Stream  at  first  hand,  or  in  its  purest  and  warmest 
condition.     This  renders  the  chmate  the  most  equable 
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of  all  the  others  on  the  continent,  especially  in  winter. 
The  distinctive  features  of  the  Portuguese  climate  are 
confirmed  by  its  characteristic  flora. 

Dr.  Rochard,  in  describing  what  he  considers  to  be 
the  most  favoured  climatic  region  of  Europe,  says  : 
«It  is  in  45"  degrees  N.  lat.,  or  at  an  equal  distance 
from  the  equator  and  the  pole,  that  the  year  presents 
its  seasons  with  their  classic  characters.  The  temperate 
zone  par  excellence  is  the  parallel  of  Bordeaux,  Gre- 
noble, Valence,  Turin,  Plaisance,  Mentone  and  A'enice. 
This  is  the  most  favoured  portion  of  the  globe.  In 
proceeding  northwards  the  winter  is  more  severe,  and 
the  spring  becomes  cold  and  short ;  in  proceeding 
southwards  of  Europe  the  winter  lasts  very  long  and 
is  followed  without  any  transition  by  a  short  and 
burning  summer,  which  gives  rise  to  a  prodigious 
rapidity  of  vegetation,  followed  soon  by  rain,  mist  and 
winter))  (i).  Astronomically  considered,  there  is  no 
doubt  that  Dr.  Rochard  is  quite  right,  but  physically 
or  medically  considered,  it  is  quite  different.  Owing 
to  the  differences  in  the  geographical  features,  and  to 
the  disposition  of  the  pressure  and  winds  the  centre  of 
liie  phvsical  or  the  medical  climate  on  the  western 
coast  of  Europe  is  not  in  the  latitude  of  Bordeaux  but 
in  that  of  Lisbon  (Ch.  viii.  7).  The  mean  temperature 
of  Bordeaux  is  i3°.(3  or  i".4  less  than  the  mean  of  the 
earth  or  of  Lisbon. 

Has  the  climate  of  Portugal  changed  during  the 
historical  period?  The  answer  depends  upon  a  wider 
question:  Has  the  climate  of  any  other  country  in 
Europe,  or  of  Europe  itself,  changed  during  the  last 
23oo  years  ?  Some  writers  are  of  opinion  that  there 
has    been    a    progressive    change,    bul    the    generally 
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accepted  opinion  is  that  there  has  been  no  change, 
and  that  if  there  has  been  any  it  is  almost  imper- 
ceptible. 

As  regards  Portugal,  there  is  a  vague  idea  that  the 
conditions  of  the  climate  during  the  domination  of  the 
Romans  and  of  the  Moors  were,  at  least  to  the  south  of 
the  valley  of  the  Tagus,  and  specially  in  the  province 
of  Alemtejo,  much  more  favourable  to  agriculture  than 
they  are  now.  This  idea  is,  no  doubt,  due  to  the 
Greek,  Roman  and  the  Moorish  authors,  such  as 
Polybius  (2),  Justinus  (3),  and  Aboulfeda  (4),  who  des- 
cribe in  very  laudatory  terms  the  great  fertility  of 
Lusitania. 

There  is  some  evidence  in  one  of  the  works  of 
Appianus  Alexandrinus  (5),  that  the  country  around 
Evora,  specially  in  the  II.  century,  was  well  wooded 
and  well  cultivated.  And,  according  to  Herculano,  in 
the  XII.  century  «Alcacer  do  Sal  was  surrounded  on 
all  sides  by  extensive  pine  forests,  and  that  the  timber 
which  they  yielded  was  one  of  the  principal  articles  of 
export))  (G).  These  and  similar  conditions  might  have 
modified  the  local  climate.  Moreover,  cultivation 
depends  often  upon  the  amount  of  security  of  Ufe  and 
property,  and  upon  the  profit  it  yields.  The  province 
of  Alemtejo  is  immensely  more  productive  now  than 
it  was  two  hundred  years  ago.  The  three  districts  of 
Portalegre,  Evora,  and  Beja  produce  at  present  more 
wheat  than  i3  other  districts  which  have  double  the 
area.  It  is  not  so  much  the  climate  as  the  insecurity 
of  life,  combined  with  the  economic  laws,  which  gave 
rise  to  a  state  of  semi-desolation  of  Alemtejo  in  the 
XVIII.  and  at  the  commencement  of  the  XIX.  century. 
But  even  in  the  XVIII.  century  it  had,  according  to 
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Dr.  Saldanha,  «a  great  abundance  of  wheat,  barley  and 
legumes))  (7). 

As  a  matter  of  fact,  the  agriculture  of  the  country 
flourished  in  the  time  of  the  Romans;  it  decayed 
absolutely  during  the  domination  of  the  Barbarians ;  it 
flourished  again  from  the  XIV.  to  the  XVI.  century,  or 
from  the  reign  of  D.  Deniz  to  that  of  D.  Manuel ;  then 
it  fell  once  more  into  decay,  to  rise  again  from  the 
middle  of  the  XVIII.  century,  at  first  slowly,  and  then, 
during  the  last  5o  years,  very  rapidly.  The  second 
decline  commenced  with  the  expedition  to  Africa  and 
followed  the  discoveries  and  conquests  in  Asia,  America 
and  Oceania. 

If  some  of  the  statements  of  some  modern  writers 
are  to  be  trusted,  it  would  appear  that  there  has  been 
a  considerable  change  of  climate  to  the  north  of  the 
valley  of  the  Tagus.  Richard  Twiss,  a  Fellow  of  the 
Royal  Society,  in  describing  the  Serra  of  Estrela  in 
1772,  says  that  its  « summits  are  always  covered  with 
snoW))  (8).  And  Balbi  makes  in  1822  a  similar  remark 
as  regards  the  peaks  to  the  north  of  Bragan^a  and  to 
the  north  of  the  river  Lima  (9).  It  is  now  known,  for 
a  good  many  years,  that  there  is  no  peak  in  continental 
Portugal  covered  with  snow  throughout  the  year.  It  is 
much  more  probable,  nay  certain,  that  the  description 
given  by  the  two  authors,  and  some  Portuguese  writers, 
such  as  Dr.  Sanches(io),  is  inaccurate,  than  that  the 
climate  has  changed  during  100  to  i5o  years. 

In  support  of  the  opinion  that  there  has  been  no 
change  in  the  climate  during  the  historical  period,  there 
are  two  documents  of  exceptional  interest. 

The  first  is  the  rural  calendar  framed  by  Columella 
(11)  in   the  I.   century   to   guide    his    steward   in   the 
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management  of  the  property  which  he  had  at  Gades 
(Cadix).  He  makes  some  meteorological  observations, 
and  gives  directions  as  to  the  time  of  the  sov^'ing  of 
beans  and  v^^heat,  and  of  planting  fruit  trees  and  for 
grafting.  Here  are  some  of  his  dates.  The  winter 
commences  on  the  g^]^  November.  The  iS^i^  January 
is  the  best  time  for  grafting  cherries,  almonds  and 
peaches.  On  iS'.'^  February  the  quails  make  their 
appearance;  and  from  the  21*.'  to  28^*^,  the  swallows. 
From  the  iV  to  20^*^  March  is  the  best  time  for  the 
grafting  of  vines.  The  harvest  of  the  barley  is  on  the 
i?)^]^  June.  And  the  best  time  for  planting  all  shrubs 
and  fruit  trees  is  from  i5'.'^  to  'io^^  October. 

And  the  second  is  the  rural  calendar  for  Cordova, 
written  by  Harib,  bishop,  son  of  Zeid  (12),  in  the  X. 
century,  who  likewise  gives  his  observations  regarding 
the  meteorological,  vegetable  and  other  phenomena. 
He  notices  that  the  narcissus  commences  to  flower  on 
the  i*.^  November,  and  the  early  almonds  on  the  i^} 
December;  and  that  the  swallows  arrive  at  the  end  of 
February,  and  the  quails  at  the  commencement  of 
March.  He  also  gives  the  best  period  for  the  grafting 
of  the  apple  trees  and  the  figs. 

If  these  and  several  other  observations,  contained  in 
the  two  calendars,  be  compared  with  those  of  the 
present  day,  it  is  seen  that  they  hold  just  as  good  now 
as  they  did  in  the  I.  and  the  X.  centuries.  And  if  there 
has  been  no  change  in  the  climate  of  Andalusia,  it 
may  be  assumed  that  there  has  been  likewise  no  change 
in  the  contiguous  Portuguese  provinces  of  Algarve  and 
Alemtejo. 

To  the  facts  mentioned  above  may  be  added  the 
most  interesting  observation,  already  quoted,  of  Poly- 
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bius,  that  in  Lusitania,  in  the  II.  century  B.  C.,  the 
roses,  the  Hhes,  the  asparagus,  and  othe'r  similar  Howers 
were  absent  then,  as  they  are  now,  onl}-  during  3 
months  of  the  year. 

As  additional  proofs  of  the  view  that  there  has  been 
no  change  of  climate  in  recent  periods,  it  could  be 
shown  that  there  has  been  no  change  in  the  type  of 
diseases  as  described  by  writers  in  the  XVI.  century ; 
and  that  the  types  of  some  of  the  vintages  in  the  north 
are  just  the  same  today  as  they  were  in  iGgS,  or  even 
earlier. 

When  all  these  facts  are  taken  into  consideration, 
it  may  be  concluded  that  in  the  whole  of  Portugal  there 
has  been  no  perceptible  change  of  climate  during  the 
historical  period.  It  is  possible  that  the  forest  modified 
locally,  and  to  some  extent  beneficially,  the  climate  of 
Alemtejo  in  olden  times. 

Briichner  has  shown  that  there  is  a  cyclic  change 
of  weather  every  35  years.  This  subject  has  a  great 
interest  to  the  medical  profession,  for  it  has  an  import- 
ant bearing  upon  public  health,  as  in  the  prevalence 
of  typhus  and  other  diseases  (i3). 

8.    ON  THE  FORECAST  OF   WEATHER: 

SCIENTIFIC  AND   POPULAR. 

METEOROLOGICAL  REPORTS   IN  THE   DAILY   PRESS. 

The  question  of  the  forecast  of  weather,  at  long  or 
at  short  periods,  may  be  looked  at  from  the  scientific 
and  from  the  popular  points  of  view. 

The  scientific  forecast  of  weather  at  long  periods, 
if  feasible,  would  be  extremely  useful  to  invalids.  This 
study    is   at   present    based    upon    the   observation    of 
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typical  storms  and  of  typical  abnormal  variations  of 
weather,  for  it  is  certain  that  even  abnormal  weather 
has  its  laws. 

In  1880,  Blanford  showed  that  there  is  a  barometric 
sea-saw  between  Russia  and  Siberia  on  the  one  hand, 
and  the  Indo-Malay  region  on  the  other  (i);  or,  in 
other  words,  that  the  position  of  centres  of  high  and 
low  pressure  has  more  or  less  a  definite  relation  with 
climatological  characters. 

In  1 883,  M.  de  Bort  (2)  pointed  out  that  the  study 
of  the  ((Centres  of  action»,  or  of  high  and  low  press- 
ures, especially  those  of  Madeira  and  the  Azores  on 
the  one  hand,  and  those  in  Iceland,  the  Bermudas, 
and  Central  Siberia  on  the  other,  might  lead  to  the 
prediction  of  the  kind  of  season  which  may  be  ex- 
pected in  Portugal  and  in  Western  Europe.  A  very  low 
pressure  in  the  south  of  Iceland  leads  to  a  mild  winter 
in  the  north-west  of  Europe ;  whereas  a  very  high 
pressure  in  the  Azores  and  in  Asia  gives  rise  to  severe 
winters. 

And,  lastly,  Hildebrandsson  (3)  has  shown  that  the 
quantity  of  rain  which  falls  during  winter  in  different 
years  at  the  Azores  and  in  Iceland  are  always  in  in- 
verse ratio. 

The  great  factor  which  determines  the  nature  of 
weather  in  Portugal  is  the  Gulf  Stream,  which  plays 
an  important  influence  directly  upon  the  coast,  and  in- 
directly by  the  different  changes  in  pressures  it  gives 
rise  to  in  Iceland. 

The  study  of  pressure  and  winds  is  also  of  use  in 
determining  the  weather  in  the  past,  for,  in  truth, 
says  Buchan  «it  is  only  by  the  aid  of  this  principle 
that  any  rational  attempt  based  on  causes  having  a 
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purely  terrestrial  origin,  can  be  made  of  those  glacial 
and  warm  geological  epochs  through  which  the  climates 
of  Britain  and  other  countries  have  passed))  (4). 

If  a  bit  of  speculation  be  permitted,  it  may  be  asked 
whether  it  is  not  possible,  nay  probable,  that  the  great 
centres  of  action,  of  atmospheric  pressure  as  they  exist 
now,  had  not  in  the  remote  past  their  share  in  the 
formation  and  configuration  of  the  coast  between  Ca- 
minha  and  Espinho,  from  Espinho  to  Gape  Carvoeiro, 
and  from  Cape  Sines  to  Cape  St.  Vincent  (Ch.  II.  i). 

The  scientific  forecast  of  weather  at  short  periods 
is  also  based  upon  pressure.  Admiral  Fitzroy  was 
one  of  the  earliest  writers  to  initiate  this  study  (5). 
All  know  that  a  fall  in  barometer  indicates  bad  weather 
and  a  rise  indicates  fair  weather.  Unfortunately  these 
indications  do  not  always  hold  good.  Under  certain 
circumstances  a  sudden  fall  means  good  weather,  and 
a  sudden  rise  the  reverse.  A  gradual  rise  or  a  gradual 
fall  afford  safer  indications.  The  direction  of  the  winds 
combined  with  the  hygrometre  affords  surer  means  for 
the  prevision  of  weather  at  a  particular  place.  One 
of  the  most  important  among  the  recent  studies  on  this 
subject  is  due  to  Guilbert  (6). 

In  all  countries  there  are  jt7oji;w/ar  aphorisms  and  signs 
for  the  forecast  of  weather  at  long  or  at  short  periods. 
It  is  needless  to  say  they  do  not  often  correspond  with 
realities. 

As  regards  long  periods  the  following  maxims  are 
of  interest : 

Por  Natal  aojogo, 
Por  Pascoa  ao  fogo. 

Christmas  in  the  green, 
Easter  behind  the  screen. 
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Qitando  a  Ccindelaria  chora, 
O  inverno  est  a  for  a; 
Qiiando  a  Candelciria  ri, 
O  inverno  esta  ainda  por  vir. 

If  Candlemas  Day  be  clouds  and  rain, 
Winter  is  gone  and  will  not  come  again ; 
But  if  Candlemas  Day  be  clear  and  bright, 
Winter'll  have  another  flight. 

Como  vires  a  primavera, 
Pelo  al  espera. 

Spring  cloudy,  summer  sunny, 
'  Spring  sunny,  summer  cloudy. 

Maio  pardo, 
Junho  claro. 

May  grey, 
June  gay. 

Lua  nova  trovejada, 

Trinta  dias  e  molhada. 
If  new  moon's  day  be  rainy  weather. 
It  will  rain  for  thirty  days  together. 

The  best  weather  which  may  occur  in  winter  and 
spring  in  any  year  is  expressed  thus : 

Janeiro  giosoy 
Fevereiro  nevoso, 
Margo  molhinoso, 
Abril  chiivoso, 
Maio  ventoso, 
Fa^em  o  ano  formoso. 

January  frosty, 
February  snowy, 
March  misty, 
April  rainy, 
May  windy, 
Make  a  year  lovely. 
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The  prediction  of  weather  at  short  periods  is  based 
upon  various  natural  phenomena,  such  as  the  halo  of 
the  sun ;  the  crown  of  the  sun  and  the  moon ;  the 
clearness  of  the  air,  so  that  the  moon  and  the  scintillations 
of  the  stars  may  be  seen  clearly  during  the  night,  and 
the  contours  of  distant  hills  during  the  day ;  the  form 
and  the  colour  of  the  clouds ;  the  condition  of  the  sea 
as  regards  tides  and  waves ;  the  direction  and  nature 
of  winds  ;  the  hygroscopic  condition  of  the  air  giving 
rise  to  many  phenomena  in  organic  and  inorganic 
objects;  and  to  the  degree  of  heat.  It  is  not  of  much 
use  to  describe  here  all  these  signs  and  their  indications. 
Those  who  are  interested  in  the  subject  will  find  much 
useful  information  in  Dr.  Bleunard's  art  of  predicting 
weather  (7). 

The  meteorological  reports  in  the  daily  papers  in 
Lisbon  are  often  very  deficient  in  information.  It  would 
be  useful  if  they  would  insert  the  excellent  barome- 
trical charts  published  every  day  by  the  Observatory 
in  Lisbon.  In  reporting  the  daily  temperature,  it  is 
necessary  to  know  by  how  many  degrees  it  was  higher 
or  lower  than  the  mean  of  a  number  of  years  for  that 
day.  And  as  regards  rainfall,  it  is  not  enough  to 
register  the  number  of  millimetres  every  day,  it  is 
necessary  to  state  whether  the  total  up  to  date  is  higher 
or  lower  than  the  mean  total,  and  whether  the  dis- 
tribution is  regular.  This  information  is  specially 
necessary  for  agricultural  purposes.  In  fact,  it  would 
be  very  useful  if  each  meteorological  station  would 
publish  such  information  for  the  benefit  of  the  local 
farmers. 
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CHAPTER  X. 

THE  INFLUENCE  OF  THE  CLIMATE  UPON 

THE  PHYSIOLOGICAL  OR  THE  VITAL  FUNCTIONS 

OF  THE  BODY  AND  MIND. 

The  happiness  of  a  manproceeds 
always  from  his  individual  good 
fortune,  but  it  depends  likewise  upon 
the  climate,  upon  his  organisation 
and  temperament,  and  upon  his  tra- 
ditions. 

Herder  (J.  G.)  :  Ideen  :^ur 
Philosophie  der  Geschichte 
der  Menschheit.  B.  viii.  c.  5. 

I.   THE  FOUR  MAIN  CAUSES  WHICH  MODIFY 
THE  VITAL  FUNCTIONS. 

Just  as  a  climate  impresses  certain  characters  upon 
plants,  and  certain  plants  reveal  the  nature  of  a  climate, 
in  a  similar  manner,  but  in  a  very  considerably  lesser 
degree,  a  climate  impresses  upon  men  certain  special 
characters,  and  the  special  characters  form  an  index  to 
the  nature  of  the  climate.  The  phj^siological  elFects  of 
climate  are  more  noticeable  in  plants  than  in  men,  for 
plants  are  fixed,  whereas  man,  by  his  intelligence 
and  will,  is  capable  of  adapting  himself  to  any  new 
environment  in  which  he  may  be  placed. 
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This  chapter  will  be  devoted  to  the  influence  of  the 
climate  upon  the  physical,  moral,  and  intellectual 
development  of  the  Portuguese  in  general.  The 
influences  of  the  climate  upon  special  organs,  or  upon 
the  circulatory,  respirator}-,  digestive  and  other  systems, 
will  be  described  under  Chapter  xiii.,  for  they  have  an 
intimate  connection  with  treatment. 

Man  is  of  all  sensitive  beings  the  most  susceptible 
to  sensations  of  pleasure  and  pain;  and  the  climate 
contributes  its  share  to  increase  or  decrease  both  the 
sensations. 

The  main  causes  which  determine  the  physical  and 
moral  development  of  different  races  have  been  admirably 
indicated  by  Hippocrates  in  the  following  passage : 
((There  are  in  Europe  other  tribes  differing  from  one 
another  in  stature,  shape,  and  courage .  .  .  Such  as 
inhabit  a  coz/n/r;' which  is  mountainous,  rugged,  elevated 
and  well  watered,  and  where  the  changes  of  seasojis  are 
very  great,  are  likely  to  have  great  variety  of  shapes 
among  them,  and  to  be  naturally  of  an  enterprising 
and  warlike  disposition;  and  such  persons  are  apt  to 
have  no  little  of  the  savage  and  ferocious  in  their 
nature ;  but  such  as  dwell  in  places  low  lying,  abounding 
in  meadows  and  ill  ventilated,  and  who  have  a  larger 
proportion  of  hot  than  of  cold  winds,  and  who  make 
use  of  warm  waters,  —  these  are  not  likely  to  be  of 
large  structure  nor  well  proportioned,  but  are  of  a  broad 
make,  fleshy,  and  have  black  hair;  and  they  are  rather 
of  a  dark  than  of  a  light  complexion,  and  are  less 
likely  to  be  phlegmatic  than  bilious:  courage  and 
laborious  enterprise  arc  not  naturally  in  them,  but  may 
be  engendered  in  them  by  means  of  their  iiistitutio)is»  (i). 

From  the  words  placed  in  italics  it  is  clear  that  the 
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main  causes  of  the  physical  and  moral  development  of 
man  are  four  in  number:  race,  geographical  or  physical 
features  of  a  country,  climate  as  modified  by  winds, 
and  institutions.  If  all  these  be  favourable,  they  give 
rise  to  full  physical  development,  to  health,  energy  and 
vigour,  to  longevity,  and  ultimately  to  natural  decay 
and  natural  death.  A  good  physical  development  is 
accompanied,  as  a  rule,  by  intellectual  capacity  and 
moral  vigour.  Broadly  speaking,  the  race  determines 
the  physique  and  certain  moral  and  intellectual  capaci- 
ties; the  soil  and  the  aspect  of  the  country  contribute 
to  the  quality  of  food  and  to  esthetics ;  the  climate  and 
the  food  influence  the  constitution  and  the  temperament; 
and  the  institutions  control  the  formation  of  the  character. 
The  relations  between  all  these  physical  agents  upon 
the  human  economy  are  infinite ;  and  just  as  there  are 
infinite  variations  of  climates,  so  there  are  infinite 
degrees  in  the  physical  and  moral  development,  not 
only  among  different  races,  but  also  among  individuals 
of  one  and  the  same  race. 

From  the  scientific  point  of  view,  it  is  Buffon,  Lamarck, 
Darwin,  and  Spencer,  who  have  established  upon  a 
secure  basis  the  following  facts:  a  change  of  environ- 
ments, whether  climatic  or  others,  gives  rise  to  different 
needs;  different  needs  demand  different  actions  ;  differ- 
ent actions  produce  different  habits;  different  habits 
originate  different  structures ;  different  structures  bring 
about  different  capacities ;  and  different  capacities  in 
men,  in  their  turn,  produce  different  civilisations. 
«And  obscure  as  is»,  says  Darwin,  «the  problem  of  the 
advancement  of  civilisation,  we  can  at  least  see  that  a 
nation  which  produced,  during  a  lengthened  period, 
the  greatest  number  of  highly   intellectual,  energetic, 
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brave,  patriotic  and  benevolent  men,  would  generally 
prevail  over  the  less  favoured  nations))  (2). 

It  is  not  alw^ays  easy  to  apportion  to  each  cause  the 
exact  influence  due  to  it.  The  food  supply  of  a  country, 
for  instance,  depends  upon  the  nature  of  the  soil,  and 
the  amount  and  distribution  of  rainfall ;  the  actual  crop 
depends  upon  the  labour  that  is  available ;  the  price  of 
the  product  depends  upon  the  fiscal  laws ;  and  the 
consumption  depends  upon  the  richness  or  poverty  of 
the  people.  The  influences  due  to  race  and  institutions 
do  not,  properly  speaking,  enter  into  the  scope  of  this 
book,  but  a  few  remarks  on  these  subjects  are  useful 
to  render  clear  the  influence  of  the  climate. 

The  most  perfect  development  of  a  man  or  a  race 
depends  upon  a  harmonious  combination  of  man}' 
concurrent  circumstances.  There  is  no  doubt  that  a 
good  climate  is  one  of  them.  There  is  no  doubt, 
likewise,  that  the  climate  and  all  the  local  factors  may 
be  most  favourable,  and  still  there  may  be  no  progress, 
if  the  artificial  environments  or  the  institutions  are  not 
adapted  to  the  local  requirements. 

No  non-professional  writer,  both  in  the  old  and 
modern  times,  has  described  the  influence  of  climate 
upon  the  physical  and  moral  development  of  different 
nations  more  tersely,  more  lucidly,  and  more  brilliantly, 
although,  from  the  facts  now  known,  not  always  quite 
accurately,  than  Montesquieu  (3).  And  among  English 
authors.  Buckle  deserves,  in  this  respect,  a  very  high 
place  (4). 

Unless  otherwise  stated,  all  the  vital  and  social 
statistics  are  taken  from  the  Census  of  191 1,  kindly 
furnished  by  Sr.  Agostinho  Franco ;  and  from  the 
Annual  Statistics  (3j.     Care  has  been  taken  to   avoid 
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the  quotation  of  a  large  number  of  figures ;  and  more 
attention  has  been  paid  to  describe,  as  far  as  possible, 
the  effects  of  the  local  conditions  rather  than  those  which 
are  more  or  less  common  to  all  temperate  climates. 

2.    INFLUENCE  OF   RACE. 

No  country  in  Europe  has  been  overrun  by  so  many 
different  races  as  the  Iberian  Peninsula.  The  original 
inhabitants  of  the  country  or  the  Iberians  are  supposed 
to  have  belonged  to  the  mongoloid  race.  The  earliest 
foreigners  of  the  Aryan  race  to  settle  in  Portugal  were, 
according  to  some  authorities,  the  Ligurians ;  then 
followed  the  Celts  or  the  Gauls,  belonging  to  the 
Indo-Germanic  family.  The  first  civilised  people  to 
conquer  it  w^ere  the  Phoenicians,  who  were  followed  by 
the  CaTthagenians  in  the  III.  century  B.  C.  The 
Romans  completed  their  occupation  of  the  west  of  the 
peninsula  during  the  reign  of  Augustus,  and  governed 
it  till  the  first  quarter  fo  the  V.  century.  The  Vandals, 
the  Swevi  and  the  Gotbs  swept  across  the  country 
from  the  year  417  onwards;  and  the  Moors  conquered 
it  in  711,  and  retained  it  till  the  XIII.  century. 

After  the  establishment  of  the  monarchy,  the  Crusaders 
brought  in  an  intiux  of  many  French,  Genoese,  Lom- 
bards, English,  Dutch  and  Germans.  The  great 
commercial  prosperity  at  one  period  of  the  history  gave 
rise  to  an  immigration  of  a  large  number  of  Jews. 
There  was,  also,  a  considerable  number  of  Jews  in  the 
Wisigothic  period. 

The  various  conquests  in  Asia,  Africa,  and  America 
led  to  the  introduction  of  slavery  into  the  large  towns, 
chiefly   for   domestic   service.     For   about  a  hundred 
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years  in  the  XVI.  and  XVII.  Centuries  Lisbon  and 
Oporto  had  a  considerable  number  of  negro  slaves. 
In  1 35 1  they  formed  in  Lisbon  9.93  per  cent  or  9,960 
out  of  a  total  population  of  100,595,  and  in  1620  their 
percentage  was  6.3  (i).  But  this  did  not  mean  a 
wholesale  or  strong  admixture  of  the  slaves  with  the 
people  of  the  country,  as  foreign  writers,  like  Racinet(2), 
seem  to  imply.  There  was  no  more  admixture  between 
the  slaves  and  the  people  of  the  country  in  Portugal 
than  there  was  in  other  countries  in  Europe  employing 
similar  labour  in  former  times,  as  England;  and  much 
less  than  in  all  other  countries,  under  similar  circum- 
stances, in  other  parts  of  the  world.  This  subject 
has  been  discussed  in  detail  by  Marquis  de  Sousa 
Holstein(3),  and  by  Dr.  Silva  Amado(4),  the  former 
devoting  his  attention  to  the  physical  character,  and 
the  latter  mainly  to  the  historical  origin  or  to  the 
development  of  the  race.  Here,  it  is  sufficient  to 
mention  two  recent  observations.  Firstly,  the  nasal 
index  of  the  Portuguese,  according  to  Sr.  Mello,  is 
49.69  (5) ;  of  the  English,  46 ;  of  the  Parisians,  46.7 ; 
and  of  the  Italians  of  Lombardy,  48.3 ;  whereas  that  of 
the  negroes  varies  from  60.2  to  55.3.  And,  secondly, 
the  alveolar  index  of  the  Portuguese,  according  to  the 
figures  kindly  placed  at  my  disposal  by  Dr.  Tamagnini 
Barbosa,  Professor  of  Anthropology  at  Coimbra,  is 
96.69,  and  of  the  English,  96.2,  that  of  the  negroes 
being  104.4.  The  observations  on  the  nasal  index  were 
made  under  the  supervision  of  Dr.  Bernardino  Machado, 
and  those  on  the  alveolar  index  are  due  to  Assistant 
Prof.  Dr.  Barros  e  Cunha. 

The  great    admixture   of  the    Portuguese    with   the 
Negro    is    a    legend    similar    to    that    of   the    rainfall 
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at  Goimbra.  Besides  all  the  proofs  adduced  above, 
the  following  sociological  law,  which  has  not  yet 
attracted  any  notice,  deserves  attention.  When  in  any 
country,  as  in  new  colonies,  the  number  of  white  men 
is  far  in  excess  of  white  women,  the  admixture  of  races 
in  proportion  to  the  white  population,  is  great  or  very 
great.  But  when  the  number  of  white  women  is  equal 
or  superior  to  white  men,  then  the  admixture  is 
extremely  low  or  Jiihtl.  This  law  is  based  upon  the 
fact  that,  in  all  countries  and  in  all  self-respecting 
females,  the  racial  sentiment,  specially  v/hen  the  colour 
is  difterent,  is  much  more  developed  than  in  men,  for 
the  simple  reason  that  the  maternity  of  a  child  can 
never  be  denied,  whereas,  in  unmarried  persons,  the 
paternity  remains  always  doubtful.  In  Portugal,  during 
the  slavery  period,  owing  to  the  frequent  military  and 
naval  expeditions,  to  a  large  emigration  of  able-bodied 
males,  and  to  the  large  army  of  priests,  the  number  of 
Portuguese  women  was  far  in  excess  of  men,  and, 
therefore,  there  was  not,  "  id  there  could  not  have  been, 
much  admixture  between  the  two  races. 

When  the  slaves  died  out,  there  was  a  great  influx 
of  Spaniards  from  Gallicia. 

At  the  present  day  the  autochthonous  and  the  Li- 
gurian  element  is  supposed  to  predominate  in  the  North 
Atlantic  and  the  North  Continental  regions ;  and  the 
Moorish  in  the  Mediterranean  and  the  South  Conti- 
nental. In  the  Lusilanian  region,  especially  in  the 
district  of  Lisbon,  there  is  an  admixture  of  all  the 
elements.  There  is  a  greater  admixture  of  races  along 
the  coast  below  the  valley  of  the  Mondego  than  above 
it.  According  to  Herculano,  «it  is  difficult  to  establish 
any    connection   of  common   nationahty  between   the 

i5 
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present  Portuguese  and  the  Lusitanians,  or  any  other 
tribe  or  race  that  originally  inhabited  the  country»  (6). 
But  although  nationalities  have  disappeared  still  many 
customs  and  habits  ramain,  and  blood  tells.  The  old 
Lusitanians,  who  had  two  out  of  their  three  provinces 
located  in  modern  Portugal,  were,  according  to  Strabo, 
an  agile,  nimble  and  a  supple  race ;  they  were  sober 
and  drank  usually  water  and  rarely  wine ;  they  used 
butter  in  cooking  their  food  instead  of  oil ;  they  were 
the  strongest  nation  in  the  Iberian  Peninsula;  they  slept 
in  hard  beds  made  of  straw ;  and  their  women  danced 
with  the  men,  each  having  a  partner  vis-a-vis,  to  whom 
they  marked  time  with  their  hands  (7).  It  is  inte- 
resting to  find  that,  with  the  exception  of  using  butter 
in  cooking  their  food,  all  the  other  characteristics  are 
noticeable  at  the  present  day.  The  Ligurians,  it  is 
said,  have  bequeathed  a  highly  developed  sentiment 
of  independence  and  patriotism,  but  no  definite  proofs 
are  adduced  in  support  of  this  statement.  On  the 
other  hand,  there  is  no  doubt  that  the  Phoenicians  and 
the  Carthagenians  have  left  a  spirit  of  maritime  ad- 
venture ;  the  Romans,  their  type  of  language,  their  main 
social  and  political  institutions,  and  their  discoveries 
of  the  mineral  and  thermal  waters ;  the  Moors,  some 
of  their  social  customs,  such  as  the  seclusion  of  women, 
their  type  of  architecture,  and  their  taste  for  mathe- 
matics and  medical  science ;  and  the  Crusaders,  an 
enhanced  spirit  of  chivalry  and  adventure. 

Of  all  the  foreign  nations,  it  is  the  Romans  who  have 
left  a  distinctive  impress  of  their  civilisation,  for  they 
came  from  the  same  latitude  and  the  same  isotherms 
as  Portugal,  and  were  therefore,  better  able  to  accli- 
matise themselves  than  the  other  races  wliich  came 
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from  the  lower  or  the  higher  latitudes,  and  from 
ditferent  isotherms. 

A  celebrated  physician  of  the  XVI.  century,  Amatus 
Lusitanus,  after  describing  the  similarity  of  climate 
between  Lisbon  and  Rome,  notices  the  fact  that  the 
physiognomy  of  the  inhabitants  of  the  two  cities  is 
quite  alike,  and  that  the  duration  of  life  is  much  the 
same  (8).  One  century  later,  another  famous  physician, 
Zacutus  Lusitanus,  also  compares  Lisbon,  his  patria 
dulcissima,  with  Rome,  but  tinds  that  the  duration  of 
hfe  is  less  in  the  former  than  in  the  latter,  and 
attributes  the  fact  to  the  lower  latitude  of  Lisbon  (9). 

The  Moors  have  left  a  less  impress  of  their  civil- 
isation in  Portugal  than  in  the  south  of  Spain,  for 
they  were  expelled  from  the  former  country  200  years 
earlier. 

The  presence  of  slaves  in  large  towns  gave  rise  to 
a  distaste  for  all  domestic  service,  and  menial  work  in 
general.  Only  a  few  years  ago.  a  petty  clerk  would 
rather  die  than  carry  a  handbag  of  papers  to  his  office ; 
and  a  common  workman  felt  it  debasing  to  fetch  a 
Jugfull  of  water  from  a  neighbouring  fountain  for  his 
own  use.  The  Gallicians,  who  know  better,  have 
taken,  and  take  even  now,  full  advantage  of  this  con- 
ceitedness. 

The  influence  of  the  modern  or  contemporary  nations 
will  be  described  further  on  (|  5). 

Some  sociologists  believe  that  a  great  admixture  of 
good  races  is  favourable  for  the  progress  of  a  nation; 
and  they  attribute  the  rapid  advances  of  various  in- 
dustries in  the  United  States  of  America  partly  to  the 
great  variety  of  races  and  subraces  to  be  found  there. 
If  this  be  tenable,  Portugal  presents,  historically  con- 
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sidered,  an  excellent  racial  element  for  the  progress  of 
the  country. 

Portugal  as  a  whole  is  dolichocephalic. 

3.    INFLUENCE    OF   GEOGRAPHICAL  OR   PHYSICAL   FEATURES. 

The  physical  features  of  a  country  contribute  their 
share  to  the  physical,  moral,  and  esthetic  development 
of  a  race.  The  effects  of  the  physical  features  cannot 
always  be  dissociated  from  those  of  the  climate  ;  and 
consequently  they  are  incorporated  with  the  influences 
of  the  various  classes  of  climates  in  the  next  section. 

The  soil  determines  the  nature  of  the  crops  and  of 
vegetation.  It  determines  also  the  nature  of  monu- 
ments and  of  habitations  :  in  the  granitic  soils  of  the 
North  Atlantic  region  there  are  no  monuments  com- 
parable to  those  in  the  Lusitanian  region,  in  which  the 
soil  consists  of  lias. 

Mountainous  countries  are  favourable  to  the  develop- 
ment of  the  physique  of  their  inhabitants. 

All  physical  features  which  are  beautiful  are  soothing, 
whereas  those  that  are  ugly  are  irritating.  The  charm 
of  the  Portuguese  country,  combined  with  the  softness 
of  the  cliniate,  has  the  effect  of  softening  the  manners 
and  customs  of  the  meanest  of  the  inhabitants.  The 
women  are  distinguished  by  their  animated  physio- 
gnomy, and  by  their  sweet,  timid,  and  gentle  manners. 
Every  nation  praises  the  beauty  and  graces  of  its  own 
women,  but  there  is  at  least  one  British  writer,  Udal 
ap  Rhys,  who  thinks  that  the  Portuguese  women  are 
((infinitely  the  finest  that  Man  can  conceives  (i). 
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4.    INFLUENCE   OF  THE   DIFFERENT  CLASSES    AND    SPECIES 

OF  climate: 

EMIGRATION  AND  ACCLIMATISATION. 

The  immediate  physiological  effects  of  climate  are 
not  so  important  or  decisive  as  the  remote.  A  person 
who  emigrates  for  the  first  time  from  a  cold  to  a 
tropical  country  is  surprised  to  find  himself  full  of 
energy  and  vigour,  but  this  does  not  last  long,  he  soon 
finds  out  that  he  cannot  do  the  same  amount  of  work 
as  in  the  cold  climate.  The  best  climate  for  the  pro- 
gressive development  of  man  is  the  cold  and  the  tem- 
perate. Different  classes  of  climates,  combined  with 
the  geographical  features,  impress  different  characters 
upon  the  people  who  reside  permanently  in  them. 

People  residing  in  the  zones  bordering  on  the  sea 
and  subject  to  marine  chmate  are  more  cosmopolitan, 
more  tolerant,  and  more  adventurous.  Those  who 
lead  a  sea-faring  life  are  hardy,  strong  and  somewhat 
superstitious.  The  wide  expanse  of  water  widens  their 
sympathies,  and  inspires  an  adoration  of  nature.  There 
are  greater  facilities  for  a  higher  t3'^pe  of  civilisation 
in  this  zone  than  in  places  situated  inland. 

Those  who  reside  in  the  continental  section  are  more 
conservative  than  those  in  the  marine,  more  soft  in 
manners,  and  more  polite  to  strangers.  They  are  also 
more  religious,  provided  they  do  not  reside  in  large 
cities.     Physically  they  are  not  very  strong. 

The  inhabitants  of  mountains  retain  more  the  cha- 
racters of  the  aboriginal  races  than  those  residing  in 
the  plains.  They  are  very  conservative,  very  hardy, 
strong  and   energetic ;  they  are   often  more  ignorant 
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and  more  superstitious,  but  they  are  more  patriotic 
and  more  independent.  A  Greek  classical  writer 
notices  the  interesting  fact  that  the  inhabitants  of  the 
high  portion  of  the  city  of  Athens  had  a  temperament 
different  from  those  residing  at  the  Port  of  Piraeus. 

The  dwellers  in  forests  do  not  attain  full  size.  The 
chronic  insufficiency  of  food  acts  as  a  check  to  their 
physical  development.     They  are  also  soft  and  shy. 

Large  cities  are  not  favourable  to  physical  develop- 
ment, but  they  lead  to  an  alertness  of  certain  mental 
faculties,  and  often  to  moral  deterioration. 

All  the  climatic  characters,  combined  with  other 
causes,  fix  the  local  type  of  a  race,  and  in  the  long 
run  this  type  prevails.  The  different  species  and  types 
of  climates  give  rise  to  different  advantages  and  diffe- 
rent defects  in  the  physical,  moral  and  intellectual 
faculties  among  different  peoples. 

i)  The  climate  influences,  directly  or  indirectly, 
many  of  the  physical  characteristics  of  a  people,  and 
their  mode  and  manner  of  living. 

Other  conditions  being  the  same,  a  cold  climate, 
especially  if  it  is  dry,  favours  the  development  of  a 
strong  constitution.  The  people  in  the  northern 
regions  are  more  muscular,  more  active,  and  more 
capable  of  sustained  effort,  than  those  in  the  south :  the 
cold  climates  do  not  favour  the  early  development  of 
the  mental  faculties  and  of  some  of  the  physical 
functions.  It  is  for  this  reason  that  all  the  old  civili- 
sations proceed  from  the  south  towards  the  north. 

If  the  history  of  only  the  Aryan  people  be  examined 
it  is  seen  at  once  that  the  Indo-Iranic  branch  was 
earlier  to  develop  than  the  Slavonic,  the  Celtic  or 
the   germanic;  and  of  the  eastern  branch  the  Indian 
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family  was  earlier  to  develop  than  the  Heleno- 
Latin. 

Unless  modified  by  appropriate  institutions,  in  pro- 
ceeding to  higher  latitudes,  or  to  a  lower  isotherm 
than  1 5°,  there  is,  in  a  given  race,  a  gradual  predomi- 
nance of  the  physical  development  over  the  spiritual, 
leading  to  movement  and  action ;  and  in  proceeding 
southwards,  there  is  a  gradual  predominance  of  the 
spiritual  over  the  physical,  giving  rise  to  lassitude  and 
meditation;  in  the  former  there  is  a  tendency  to  high 
living  and  low  thinking,  and  in  the  latter  to  high 
thinking  and  low  living ;  the  former  has  discovered 
almost  all  the  modern  comforts  of  physical  life,  and 
also,  unfortunately,  all  the  weapons  of  physical  des- 
truction ;  the  latter  has  produced  almost  all  the  high 
spiritual  ideas  and  all  the  important  philosophical  sys- 
tems ;  the  former  leads  to  optimism,  ambition,  greed, 
aggressiveness,  and  to  the  substitution  of  might  for 
right,  and  the  latter  to  pessimism,  indifference,  meek- 
ness, gentleness,  and  to  the  substitution  of  right  for 
might.  Fortunately,  during  the  last  5o  years,  appro- 
priate institutions  are  gradually  and  slowly  modifying 
the  characters  of  the  former  as  well  as  of  the  latter. 

All  the  conditions  due  to  cold  and  warm  climates 
are  exemplified  in  a  very  limited  degree  in  Portugal 
itself.  The  best  and  the  greatest  monuments  of  the 
Romans  are  found  more  in  the  south  than  in  the  north, 
which  shows  that  in  former  times  the  south  was  more 
advanced  than  the  north.  Evora  was  much  more, 
important  than  Oporto,  and  Silves  was  ten  times  larger 
than  Lisbon.  But  at  present,  number  for  number,  the 
northerners  have  a  greater  preponderance  than  the 
southerners.     It  is   from   the   north  that  has  usually 
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proceeded  the  cry  for  independence  and  for  liberty : 
the  south  is  given  more  to  abstraction  and  to  meditat- 
ion, to  dreaming  about  the  past,  and  to  planning 
grandeurs  for  the  future.  The  people  of  Oporto  are 
more  practical,  persistent,  and  business-like ;  those  of 
Lisbon  are  more  flighty,  more  rhetorical,  and  more 
given  to  laisser-faive.  The  differences  are  well  ex- 
emplified by  the  medical  students  of  the  tM^o  faculties. 
In  Oporto  they  select  for  their  theses  subjects  con- 
nected with  their  city  and  with  the  country ;  in  Lisbon, 
they  prefer  to  discuss  theories,  to  take  much  less  in- 
terest in  subjects  connected  with  their  city  or  with  the 
country.  The  northerners  study  more  the  natural  his- 
tory and  physical  sciences;  the  southerners  devote  them- 
selves more  to  history  and  archeology. 

Compared  with  the  other  Latin  races,  the  features 
of  a  Portuguese  are  soft,  sympathetic  and  very  ani- 
mated. He  makes  an  excellent  soldier,  capable  of 
enduring  great  privations  and  great  fatigue,  and  also 
great  heat  and  great  cold. 

The  mean  height  of  the  adult  population  is  11^645. 
From  the  Douro  to  the  Mondego  it  varies  from  i'?^67 
to  i':^70,  and  to  the  north  of  the  Douro  and  the  south 
of  the  Tagus  it  varies  from  iT'Gi  to  i'?64.  The 
height  is  also  under  the  influence  of  other  causes 
than  climate  ;  it  is  low  where  the  soil  is  poor  and 
marshy,  above  certain  altitudes,  and  at  all  places  where 
there  is  great  poverty.  The  mean  heights  of  the 
other  Latin  races,  according  to  Sr.  Cardoso,  are: 
the  French  iT^GSp,  the  Italian  i'}H)45,  and  the  Spanish 
17635  (i). 

The  climate  is  supposed  to  have  some  influence  in 
the  colour  of  hair,  and  of  the  skin.     It  has  been  esli- 
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mated  that  about  2  per  cent  of  the  Portuguese  popul- 
ation have  hght  or  fair  hair ;  20  per  cent  have  dark 
hair ;  and  the  remaining  are  made  up  of  various  tints 
of  dark  chestnut.  The  women  are  distinguished  by 
the  abundance  of  hair,  and  beautiful  dark  bright  eyes. 
The  skin  has  a  more  brownish  tinge  in  the  south  than 
in  the  north. 

The  puberty  is  developed  earlier  in  the  hot  and 
warm  climates  than  in  the  cold  and  the  temperate. 
In  the  latitude  of  Portugal  the  mean  age  at  which  girls 
attain  their  puberty  is  14  years. 

Climates  affect  likewise  the  poke.  A  cold  and  dry 
climate  makes  it  soft  and  pleasant,  while  a  hot  and 
damp  climate  makes  it  harsh  and  hoarse.  A  fine  cli- 
mate like  that  of  Portugal  enables  people  to  lead  much 
outdoor  life,  which  compels  them  to  raise  their  voice 
to  a  higher  pitch  than  those  peoples  who  are  compelled 
to  remain  more  indoors.  People  near  the  coast  also 
talk  louder  than  those  who  reside  inland.  Owing  to 
both  these  influences  and,  perhaps,  to  habit,  even 
highly-educated  and  grey-haired  persons  in  Portugal  can 
bear  noises  which  would  be  unbearable  to  northerners 
belonging  to  the  same  class  of  society. 

Climates  have  an  influence  in  regulating  the  nature 
and  the  amount  of  the  consumption  of  food  and  drink. 
More  animal  food  can  be  supported  and  is  required 
in  a  cold  than  in  a  hot  climate.  In  Lisbon  the  con- 
sumption of  meat  per  head  per  year  is  3(3\g'",  in  Paris 
it  is  60,  and  in  London  80.  The  food  of  the  Portuguese 
peasant  consists  chiefly  of  vegetables  combined  with  a 
small  quantity  of  fish  or  pork.  He  drinks  usually  wine, 
seldom  any  spirit,  and  never  any  beer.  This  makes 
him  less  corpulent  than   those  who  habitually  drink 
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hcer.  The  amount  of  food  consumed  is  much  more 
in  the  north  than  in  the  south  ;  and  more  in  winter 
than  in  summer.  There  is  a  natural  tendency  to  con- 
sume more  fruit,  more  vegatables,  and  more  cereals  in 
summer  than  in  winter. 

Due  to  the  brightness  of  the  climate,  a  love  of  show 
and  grandeur  pervades  all  classes  of  people.  The 
peasants  are  very  fond  of  bright  and  multi-coloured 
dresses  with,  if  possible,  numerous  and  large  gold 
ornaments;  and  the  rich  display,  ostentatiously,  the 
latest  fashions  of  Paris  or  London. 

The  external  appearances  of  houses  is  gay;  they  are 
painted  with  colours  of  various  hues,  and  sometimes 
covered  with  glazed  tiles. 

2)  The  influence  of  climates  upon  the  moral  character 
of  a  race  is  less  evident  than  upon  the  physical.  A 
pleasant  and  a  bracing  climate  excites  special  emotions 
of  the  nervous  systems.  The  temperament  in  a  cold 
climate  is,  generally  speaking,  sanguine ;  in  the  hot  it 
is  bilious;  and  in  the  temperate  it  is  more  or  less 
nervous,  soft  and  mild.  A  bright  and  a  clear  climate, 
as  in  Portugal,  leads  to  gaiety,  to  sentimentality,  to 
poetry,  to  romance ;  whereas  a  dusky,  foggy,  and 
sombre  climate  leads  to  sadness,  seriousness  and 
reservedness. 

There  is  a  general  belief,  due  greatly  to  the  influence 
of  Montesquieu,  that  the  inhabitants  of  the  southern  or 
warmer  countries  are  less  strict  in  their  social  or  sexual 
ethics  than  those  of  the  northern  or  colder  countries. 
As  a  matter  of  fact,  the  difference  lies  more  in  the 
purity  of  expression  than  in  the  practice  of  chastity. 
If  Montesquieu's  ideas  ,were  carried  to  their  logical 
conclusion,  there  would  hardly  be  a  moral  man  or  a 
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moral  woman  in  the  tropics.  But  such  is  not  the  case. 
There  are  just  as  moral  communities  in  the  tropics  as 
in  the  temperate  belt,  and  Just  as  moral  in  the  temperate 
as  in  the  cold.  The  other  factors  which  determine  the 
morality  in  different  races  do  not  come  within  the  scope 
of  these  pages. 

A  Portuguese  is  humble,  tender-hearted,  benevolent 
and  honest;  he  is  inclined  to  be  very  lenient  to  his 
friends,  and  very  unjust  to  his  adversaries. 

3)  The  bright  and  the  blue  skies,  combined  with  the 
mildness  of  the  climate  and  the  hereditary  influences, 
tend  to  heighten  the  intellectual  faculty  of  imagination 
of  all  the  people,  and  to  increase  their  sensibility. 
The  literate  classes  are  at  present  more  careful  of  the 
form  and  of  the  beauty  of  expression  than  of  the 
scrupulous  correctness  of  facts.  They  gain  in  brilliancy 
and  extent,  and  lose  in  depth  and  accuracy.  There  is 
a  general  tendency  to  exaggeration,  so  noticeable  in  the 
number  of  superlatives  and  diminutives  used,  both  in 
conversation  and  in  writing.  The  greatest  ambition  of 
every  student  is  to  become  a  poet  or  an  orator. 
Almost  every  man  of  letters,  and  even  of  science, 
commences  his  career  by  composing  verses.  There  is 
no  country  in  which  a  poet  is  more  honoured ;  and  no 
country  pays  a  higher  homage  to  any  of  its  national 
poets  than  Portugal  does  to  Camoens.  The  facility 
with  which  some  country-women  compose  verses  is 
very  remarkable. 

A  Portuguese,  on  the  whole,  is  subjective  and  con- 
templative; he  has  a  great  intelligence  and  immense 
power  of  receptivity  and  imitation;  he  is  fond  more 
of  arguing  than  of  collecting  facts.  Under  proper 
guidance  and  supervision  he  is  an  excellent  worlonan. 
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«The  climate,  the  nature  of  the  soil  and  the  other 
natural  features  of  the  country»,  says  Professor  Jose  de 
Figueiredo  (2),  «have  contributed  to  the  formation  of  a 
distinctive  Portuguese  school  of  painting  as  represented 
by  Nuno  Gon9alves,  which  is  quite  different  from  the 
Spanish  or  that  of  Murillo,  and  from  the  Flemish  or 
that  of  Van  Eyck)).  The  primitive  Portuguese  pictures 
((are  soft  and  enveloped  in  sweetness  and  suavity », 
due  to  the  softness  of  the  humidity  of  the  air,  which 
contrasts  on  the  one  hand  with  the  dr3'ness  of  the  air 
in  Spain,  and  on  the  other  hand  with  the  dense  mists 
in  the  Netherlands. 

Architecture  and  sculpture  have  been  more  cultivated 
than  painting.  The  taste  for  music  is  greatly  developed 
among  all  classes  of  people.  The  popular  song  or  the 
fado  is  usually  very  sentimental  with  a  tinge  of  sadness. 
There  is  a  great  taste  for  mathematics  and  philosophy, 
and  little  inclination  for  practical  or  applied  sciences. 
The  arts  receive  more  attention  in  the  north  than  in 
the  south.  The  great  national  failing  is  a  love  of 
novelties :  novelties  in  science,  novelties  in  politics, 
novelties  in  literature,  novelties  in  dress. 

Out  of  the  six  main  species  of  the  Portuguese  climates, 
the  most  favourable  to  the  development  of  the  vital 
functions  are  the  cool  and  moderately  moist,  and  the 
temperate  and  dry,  and  the  least  favourable  are  the 
hot  and  dry,  and  the  warm  and  moderately  dry. 

The  most  favourable  climate  for  the  middle-aged 
persons  is  the  cold,  for  children  the  temperate,  and 
for  the  old  the  warm.  The  most  favourable  season 
for  healthy  person  is  winter. 

The  Portuguese  emigrate  for  two  reasons;  those 
from  the  northern  regions  more  for  the  love  of  gain, 
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and    those    from   the    southern   more    on    account    of 
poverty. 

The  Portuguese  bear  well  great  cold  and  great  heat, 
and  acclimatise  themselves  in  various  parts  of  the  world 
better  than  almost  all  the  other  European  races.  In 
the  Napoleonic  campaign  in  Russia,  the  Portuguese  and 
other  soldiers  from  the  south  of  Europe  were  able  to 
stand  cold,  according  to  Baron  Larrey(3),  better  than 
those  from  the  north,  and  produced  less  victims.  In 
the  warm  and  hot  States  of  Brazil  a  large  portion  of 
the  population  is  either  Portuguese  or  of  Portuguese 
origin.  Among  the  causes  which  contribute  to  the  easy 
acclimatisation  are:  the  native  climate,  which  is  the 
most  temperate  of  the  whole  of  Europe ;  the  sobriety 
of  the  emigrant,  both  in  food  and  in  drink ;  and  the 
nervous  temperament,  which  enables  them  to  bear 
more  fatigue  and  privations  than  the  sanguine  or  bilious 
persons.  The  marine  life  led  by  some  of  the  emigrants 
is  also  a  good  preparation  for  acclimatisation.  Another 
cause,  according  to  some  writers,  'is  the  great  admixture 
of  the  people  of  the  country  with  the  Semitic  race. 

5.    INFLUENCE  OF    INSTITUTIONS. 

The  term  institutions  is  used  here  in  its  widest  sense ; 
it  means,  firstly,  all  the  indigenous  institutions  not  only 
as  legally  established,  but  also  all  the  social,  religious 
and  political  environments  due  to  tradition  and  habits; 
and,  secondly,  all  the  intellectual  and  moral  influences 
due  to  foreigners.  It  has  a  much  wider  meaning  than 
the  term  hygiene.  The  institutions  are  more  under  the 
control,  of  man  than  the  three  other  causes  which 
modify  the  vital  functions. 
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Some  philosophers,  hke  Helvetius,  maintain  that  «all 
men,  ordinarily  well  organised,  have  the  physical  power 
of  assimilating  the  highest  ideas,  and  that  the  differences 
in  culture  which  are  noticeable  in  them  depend  upon 
various  circumstances  in  which  they  are  placed  and  to 
different  educations  which  they  receives  (i).  Without 
subscribing  entirely  to  this  view,  for  it  does  not  take 
into  sufficient  account  their  hereditary  influences  and 
traditions,  there  is  no  doubt  that  given  a  good  and 
protective  climate,  a  strong  and  intellectual  race,  and 
favourable  geographical  conditions,  what  distinguishes 
one  nation  from  another,  or,  better  still,  one  period  of 
the  history  of  a  nation  as  compared  with  another  period 
of  the  same  nation,  are  its  institutions  or  its  ideals  for 
the  time  being.  It  is  not  easy  to  determine  always 
w^hether  a  trait  of  character  is  due  to  social,  educational, 
religious,  political  or  economic  causes,  for  all  are  more 
or  less  inter-dependent.  What  is  essential  is  that  all 
should  be  harmonious,  and  well-balanced. 

Many  of  the  physical,  moral  and  intellectual  characters 
noticed  in  the  preceding  section,  are  influenced,  for 
better  or  for  worse,  by  institutions. 

Socially  considered,  a  Portuguese  is  very  polite  and 
deferential  to  foreigners,  very  hospitable,  and  so 
sympathetic  that  he  has  seldom  the  courage  to  say,  no, 
to  any  request,  so  that  ele  promete  sempre,  nunca  da, 
or  «he  promises  always,  but  never  gives» .  Nevertheless 
he  is  quite  honest.  The  women  of  the  middle  class, 
especially  in  the  southern  regions,  are  very  dependent. 

In  religion,  a  Portuguese  is  simple  in  his  faidi  and 
very  tolerant  of  other  beliefs.  He  practices  the  religious 
functions  more  in  a  social  than  in  a  religious  spirit. 
His  loss  of  faith  is  due  to  various  causes,  one  of  which 
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is  the  free  and  easy  character  of  some  of  the  clergy. 
In  poHtics,  he  is  passionately  fond  of  his  country,  and 
extremely  proud  of  its  history.  He  is  very  liberal  in 
his  opinions,  and,  what  is  more,  he  is  given  not  only 
to  preach,  as  many  others  do,  but  also  to  put  them 
into  practice.  He  granted  constitutional  liberties  to  all 
the  colonies  and  dependencies  earlier  than  any  other 
nation.  His  humane  character  may  be  attributed 
partly  to  the  fact  that  the  country  is  more  agricultural 
than  industrial. 

The  defects  in  the  character  of  a  Portuguese,  as 
described  by  Prof.  Teofilo  Braga,  are  «a  constant  hesitat- 
ion, incapacity  in  taking  a  prompt  resolution,  which 
renders  him  patient,  condescending  and  visionary, 
without  a  spirit  of  enterprise,  and  any  industrial 
originality))  (2).  He  is  also  very  credulous,  and  admires 
often  all  that  is  foreign  and  despises  all  that  is  national. 
This  characteristic  is  old-standing,  for  Simao  Machado, 
in  his  Comedias  Portuguesas,  published  in  iG3i,  says: 


Emfim,  que  por  natwesa 
E  costologao  do  clima, 
Esta  iiagao  portuguesa 
O  nctda  estrangeiro  estima, 
O  tmiito  dos  sens  despresa  (3). 


Or  that,  ((Owing  to  the  nature  of  the  constellations 
regulating  the  climate,  this  Portuguese  nation  esteems 
whatever  is  foreign  and  despises  all  that  is  national)). 
He  suffers  also  from  a  disease  which  has  been  christ- 
ened perborrhoea,  that  is,  his  delight  in  using  one 
hundred  words  to  express  an  idea  which  can  be 
expressed    in    ten.      The    spirit    of    cooperation    and 
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discipline  is  not  so  well  developed  as  in  some  other 
countries. 

The  influence  of  institutions  in  the  character  of  one 
and  the  same  nation  in  different  periods  of  history  is 
well  exemplified  in  Portugal  itself.  The  mainsprings 
of  action  of  the  heroes  during  the  brightest  period  of 
its  history,  1490  to  i56o,  were  a  spirit  of  romance  and 
adventure;  an  intense  rehance  in  their  own  powers; 
an  ardent  faith  in  religion ;  and  an  ambition  to  amass 
riches.  The  highest  watermark  in  literature,  arts,  and 
sciences  corresponded  with  the  highest  ideals. 

Among  the  foreigners,  those  who  have  inliuenced 
most  during  recent  times  the  character  and  the  ideas 
of  the  Portuguese  are  the  French.  This  influence  has 
not  been,  as  a  rule,  beneficial ;  firstly,  because  the  models 
selected  for  imitation  have  not  been  of  the  best;  and, 
secondly,  because  both  the  nations  have,  more  or  less, 
the  same  spirit,  the  same  temperament,  the  same 
inclinations.  The  French,  who  are  sometimes  styled 
((the  spiritual  godfathers  of  Portugal)),  have  contributed 
rather  to  perpetuate  the  natural  defects  than  to  modify, 
to  supplement,  or  to  suppress  theni.  They  have  been 
also  the  cause  of  the  diffusion  of  some  not  very  de- 
sirable ideas  as  regards  politics  and  religion.  They 
have  increased  the  taste  for  the  frivolous  rather  than 
for  the  serious.  The  French,  it  is  needless  to  say, 
have  some  admirable  models  for  imitation,  but  these 
do  not  attract  the  average  Portuguese,  who,  like  the 
rest  of  mankind,  prefer  to  follow  the  line  of  least 
resistance. 

Almost  all  the  Portuguese  public  institutions  are 
framed  upon  the  French  models,  and  have  almost  always 
very  few  of  their  good  qualities  and  often  a  great  many 
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of  their  defects.  Oae  of  the  causes  of  this  is  that  some 
of  the  great  poHticians  and  leaders  of  thought  know 
only  French  and  no  other  foreign  language.  The 
French  language  has  contributed  immensely  to  corrupt 
the  pure  and  musical  national  idiom.  Nothing  foreign, 
not  even  sports  and  pastimes,  has  any  value  in  the 
eyes  of  the  average  Portuguese,  unless  or  until  it  has 
received  the  imprimatur  of  Paris.  The  royal  road  to 
Lisbon  lies  through  Paris,  and  through  Paris  alone. 

The  English  have  influenced  to  some  extent  the 
inhabitants  of  Oporto  and  its  suburbs.  The  English 
education  has  a  few  admirers  among  the  high,  rich, 
and  cultured  classes. 

It  is  curious  to  see  that  Spain  does  not  exercise  the 
slightest  influence  upon  Portugal.  There  is  not  only  a 
political,  but  also  an  intellectual  barrier  between  the 
two  countries.  There  is  not  a  single  official  teacher  of 
the  Spanish  language  in  Portugal,  and  likewise  not  a 
single  of  the  Portuguese  language  in  Spain.  A  Portu- 
guese who  reads  one  hundred  books  in  French,  does 
not  read  one  single  in  Spanish,  and  a  Spaniard  pays 
him  back  in  the  same  coin.  There  is  also  a  social  barrier: 
inter-marriages  between  the  two  nations  are  very  rare. 
A  Spaniard,  as  compared  with  a  Portuguese,  is  more 
lively,  more  imaginative,  and  more  religious.  His 
language  is  more  facile,  more  forcible,  more  eloquent, 
more  caustic.  There  is  more  affinity  between  Portugal 
and  Gallicia  than  between  Portugal  and  any  other 
neighbouring  Spanish  Provinces.  The  Gallicians,  like 
the  people  of  Minho,  have  less  Moorish  blood  and 
more  Romano-Wisiiiothic. 
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6.   CLASSIFICATION  OF  THE  FIVE  CLIMATIC  REGIONS 
BASED   UPON   PHYSIOLOGICAL   DEVELOPMENT. 

There  is  yet  no  definite  basis  for  the  classification 
of  climates  upon  the  physiological  development  of 
the  vital  functions,  or  of  the  development  of  the  body 
and  the  mind.  The  expressions  used  to  show  the 
characters  of  the  climate  are :  protective,  bracing,  and 
relaxing.  The  only  word  which  is  most  suitable  is 
protectwe,  for  it  implies  not  only  the  nature  of  the 
climate,  but  also  its  healthiness.  Climates  for  physio- 
logical purposes  may  be  classified  into  four  groups : 
a)  very  protective,  b)  -protective,  c)  moderately  pro- 
tective, and  d)  non-protective.  These  terms  may  be 
applied  to  the  climate  as  a  whole,  or  to  each  of  the 
factors  according  to  its  normal  influence.  Taking  the 
temperature  by  itself,  a  cold  temperature  is  very 
protective ;  a  temperate  temperature  is  protective  ;  a 
warm  temperature  is  moderately  protective  ;  and  a  very 
cold  or  a  hot  temperature  is  non-protective.  A  tem- 
perature may  be  protective,  but  the  moisture,  the  winds 
and  the  amount  of  sunshine  may  not  be  so. 

Taking  the  annual  climate  as  the  basis,  the  North 
Atlantic  region  is  very  protective  ;  the  Lusitanian  and 
the  Mediterranean  regions  are  protective;  and  the  North 
and  the  South  Continental  regions  are  moderately 
protective.  It  must  be  remarked,  however,  that  a 
climate  may  be  very  protective  in  winter  and  protective 
in  summer,  as  in  the  Lusitanian  region  ;  or  protective 
in  winter  and  non-protective  in  summer,  as  in  the  South 
Continental  region.  The  climate  of  altitudes  may  belong 
to  an\'  of  the  foar  groups.     In  sheltered  situations,  in 
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winter,  it  may  be  very  protective.  It  is  usually 
protective  or  very  protective  in  summer. 

One  and  the  same  climate  may  be  protective  to  one 
person  and  not  to  another.  A  great  deal  depends 
upon  the  temperament,  constitution,  and  age  ;  and  also 
upon  the  climate  in  which  he  was  born  and  bred. 
A  climate,  however  favourable  it  may  be,  ceases,  like 
an  article  of  food,  to  be  beneficial  after  a  time.  The 
essencial  conditions  of  a  good  climate,  in  the  physio- 
logical sense,  are  frequent  and  moderate  changes  in 
weather,  combined  with  a  pure  air.  It  has  to  be 
remembered  that  an  agreeable  climate  is  not  always 
beneficial. 

The  general  health  of  a  person  varies  according  to 
seasons.  In  the  temperate  regions  the  winter  is  more 
favourable  to  middle-aged  persons  than  the  summer. 
During  the  spring  and  the  commencement  of  summer 
the  children  enjoy  the  best  health;  and  in  summer  and 
early  autumn,  the  old  people.  The  hot  and  the  warm 
seasons  are  not  favourable  to  sustained  physical  or 
intellectual  effort.  Children  pay  more  attention  to 
their  lessons  in  winter  than  in  summer  ;  in  fact,  the 
voluntary  attention  of  students  is  in  inverse  ratio  to  the 
temperature. 

7.  EFFECTS  OF  THE  FOUR  CAUSES  UPON  THE  DISTRIBUTION 

AND  THE  CHARACTER  OF  THE  INHABITANTS  ;    AND    UPON   THE 

TWO  MAIN  FACTS   IN  THE  HISTORY  OF  THE  NATION. 

The  climate,  combined  with  the  nature  of  the  soil  and 
of  the  institutions,  determines  the  distribution  or  the 
density  of  the  population  of  a  country. 

The   population  of  Portugal  is   5, 647 
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per  sq.km.,  distributed  more  or  less  as  follows :  North 
Atlantic  region  107  per  sq.km.,  Lusitanian  48,  Medi- 
terranean 5o,  North  Continental  42,  and  South  Conti- 
nental 16.  The  density  of  population  in  the  North 
Atlantic  region  is  nearq  7  times  more  than  in  the  Medi- 
terranean. 

The  density  of  the  population  in  the  Lusitanian  re- 
gion is  low  because,  for  the  purposes  of  these  statistics, 
the  whole  of  Portalegre  is  included  in  this  region;  in 
the  same  way,  the  density  of  the  North  Continental 
region  is  high,  because  the  whole  of  Vila  Rial  is  de- 
bited to  it. 

The  density  of  the  population  is  in  correlation  with 
the  amount  of  the  rainfall.  It  increases  in  the  western 
littoral  from  south  to  north  in  the  same  way  as  the 
rain. 

The  influence  of  the  social,  economic  and  political 
conditions  on  the  rise  and  fall  of  the  population  during 
the  various  periods  of  the  national  history  has  been 
studied  by  Soares  de  Barros  (i),  and  by  Rebello  da 
Silva  (2).  The  country  has  at  present  a  larger  number 
of  inhabitants  than  ever  before. 

Compared  with  62.5  inhabitants  per  sq.km.,  in  Por- 
tugal, Spain  has  87,  and  Great  Britain,  i33. 

The  mean  number  of  marriages  per  1000  inhabitants, 
according  to  the  latest  statistics,  is  6.86.  Broadly 
speaking,  there  is  a  decrease  from  the  south  towards 
the  north ;  the  highest  rate  occurs  in  the  district  of 
Beja,  and  the  lowest  in  Vizeu.  Spain  has  a  higher 
rate  than  Portugal  by  1.24,  and  Great  Britain  by  0.54. 
In  this  connection  the  emigration  of  males  and  females 
has  to  be  taken  into  consideration. 

In   the    latitude    of  Portugal,   conceptions  are  moer 
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frequent  in  April,  June,  and  May;  and  less  frequent  in 
November,  September,  and  February, 

Portugal  was  formerly  known  for  its  high  birth  rate. 
Polybius,  writing  in  the  II.  century  B.C.,  says:  «Under 
the  excellent  climate  of  Lusitania  the  human  race  and 
the  animals  are  marvelously  prolific))  (3).  The  birth 
rate  in  Portugal  at  present  is  3 1.90,  that  of  Lisbon 
being  26.63,  and  of  Oporto  36.84.  It  is  higher  in 
Spain  by  3.4,  and  lower  in  Great  Britain  by  3.7,  and 
in  France  by  10.6  The  percentage  of  illegitimate  births 
out  of  the  total  births  in  Portugal  is  12.71.  It  is  less 
in  Great  Britain  by  8.61,  and  in  Spain  by  8.21,  and 
it  is  more  in  Austria  by  0.09.  The  illegitimate  births 
are  dependent  to  a  good  extent  upon  the  laws  regard- 
ing divorce,  and  upon  social  influences.  Just  as  legi- 
timate births  are  not  a  guide  to  the  virility  and  fecundity 
of  the  parents,  in  a  similar  manner  the  absence  of 
illegitimate  children  is  not  a  guide  to  chastity. 

There  is  an  annual  increase  of  population  by  12.1 
per  mille  in  Portugal.  In  Great  Britain  the  increase 
is  lower  than  in  Portugal  by  0.2,  in  Spain  by  2.9,  and 
in  France  by  10.4. 

In  the  present  state  of  social  conditions,  it  is  not  of 
much  use  to  compare  the  birth  rates  of  one  country 
with  another,  in  order  to  find  out  the  influence  of 
climate  or  race,  for  the  prudential  restraints  overpower 
the  natural  inclinations.  These  restraints  have  worked 
to  such  an  extent  that  in  one  state  the  birth  rate  per 
marriage,  which  was  6.2  at  the  commencement  of  the 
last  centur}^,  has  fallen  now  to  1.8 1.  In  Great  Britain 
there  has  been  a  drop  of  one-third  in  the  birth  rate  of 
igio.as  compared  with  that  of  1878.  At  present  the 
birth  rate  represents  rather  the  materialistic  and  egois- 
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tic  characters  of  a  nation  rather  than  the  ethical  or 
rehgious.  Some  writers  go  as  far  as  to  maintain  that 
a  nation  which  has  a  high  birth  rate  is  in  a  backward 
condition ! 

In  determining  the  birth  rate  several  circumstances 
have  to  be  taken  into  account:  the  ages  of  the  married 
couple,  the  professions,  riches  and  poverty,  social  and 
religious  restraints,  malarious  fevers  and  other  endemic 
or  epidemic  diseases. 

The  character  of  the  population  in  the  various 
regions  vary  according  to  the  climatic  and  other 
causes.  The  following  particulars  are  culled  mainly 
from  the  works  of  Dr.  Saldanha  (4),  and  Oliveira 
Martins  (5). 

i)  North  Atlantic  region.  In  subregion  Minho  the 
people  are  rather  dull  of  intellect,  ordinarily  sedate, 
occasionally  very  gay  and  very  fond  of  amusements. 
They  are  religious  and  musical.  In  business  they  are 
patient  and  hardworking,  tenacious  and  ingenious. 
The  abundance  of  natural  productions  render  them 
happy,  contented  and  well-nourished.  In  Beira  Mar 
the  population  along  the  coast  consists  mainly  of 
fishermen  supposed  to  be  of  the  Phoenician  origin.  The 
people  are  very  hardy,  but  mild  in  temperament  and 
very  polite  to  strangers;  they  lead  an  amphibious  life. 
In  Beira  Alta,  the  population  is  of  the  Lusitanian 
origin ;  it  is  not  very  vivacious,  but  is  agile,  robust 
and  hardy.  Its  temperament  is  between  phlegmatic  and 
sanguine. 

2)  Lusitanian  region.  This  region,  in  the  Northern, 
Central  and  Southern  subregions  of  Estremadura,  pre- 
sents a  mixture  of  all  the  elements.  There  is  a  large 
number  of  people  of  Moorish  descent  in  the  environs 
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of  Lisbon.  As  a  rule,  the  people  are  very  polite  and 
refined,  very  cosmopolitan  and  very  liberal.  The 
peasants  have  a  distaste  to  trees ;  they  will  destroy, 
if  they  can,  all  trees  planted  at  the  roadside.  They 
are  very  fond  of  music. .  In  Beira  Baixa  the  people 
are  inclined  to  be  artistic  and  mobile  in  temperament, 
and  in  the  Eastern  Estremadura  they  are  inclined  to  be 
melancholic. 

3)  Mediterranean  region.  The  peop-e  have  a  practi- 
cal turn  of  mind,  they  have  a  lively  and  jovial  tem- 
perament and  are  excellent  causeurs;  they  are  inclined 
to  be  at  times  despondent  and  pessimistic. 

4)  North  Continental  region.  The  inhabitants  are 
robust,  with  austere  habits  and  a  meditative  turn  of 
mind;  they  are  agile,  vivacious  and  hardy. 

5)  South  Continental  region.  The  people  are  clean- 
shaved,  with  gay  eyes,  vivacious  movements,  a  noble 
and  firm  deportment;  gallant,  hospitable,  Jovial  and 
communicative ;  the  lower  classes  are  ignorant  and 
somewhat  savage. 

A  human  being  is  endowed  with  seven  main 
instincts:  communicative,  dramatic,  artistic,  musical, 
inquisitive,  religious  and  constructive.  The  Portuguese, 
considered  as  a  whole,  are  well  endowed  or  strong  in 
the  first  four;  they  are  weak  in  the  inquisitive  and  re- 
ligious ;  and  very  feeble  in  the  constructive. 

The  history  of  the  progress  or  retrogression  of  a 
nation  depends  upon  many  concurrent  favourable  or 
unfavourable  conditions,  one  of  which  is  certainly  the 
climate.  A  nation  may  attain  under  favourable  cir- 
cumstances some  indisputable  advantages,  and  may 
decline  for  failing  in  others.  The  geographical  features 
combined  with  the  characters  of  the  race  have  deter- 
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mined,  under  the  lead  of  a  score  of  men  of  high  in- 
tellect and  enterprise,  the  two  main  facts  of  the 
history  of  Portugal:  its  independence,  and  its  maritime 
exploits. 

«The  continual  existence  of  Portugal  as  an  i7ide- 
pendent  nation  down  to  the  present  time»,  says  Professor 
Oman,  «in  face  of  the  persistent  hostility  and  immensely 
superior  force  of  its  neighbour  Spain,  seems  at  first 
sight  to  be  one  of  the  most  incomprehensible  phenomena 
in  modern  history» .  And  he  adds.  «Its  geography 
turns  out  to  be  eminently  suitable  for  resistance  against 
an  attack  from  the  east))  (6).  These  very  geographical 
features  have  contribued  also  to  give  the  people  an 
intensely  clannish  feeling. 

The  quality  of  the  race,  combined  with  the  position 
of  the  country,  has  led  the  Portuguese  to  lead  an  am- 
phibious life  from  the  earliest  times.  In  i333,  the 
inhabitants  of  Lisbon  and  Oporto  concluded  a  convention 
with  Edward  III.  of  England  for  permission  to  fish  for 
5o  years  olf  the  coast  of  England  and  Brittany  (7). 
This  kind  of  life  was  a  sort  of  practical  school  for  the 
great  maritime  exploits  which  were  to  commence  at 
the  close  of  the  XV.  century.  The  discovery  of  the 
maritime  route  to  India  by  Vasco  da  Gama,  the  dis- 
covery of  Brazil  by  Cabral,  and  the  circumnavigation 
of  the  world  by  Magellan  are  facts  known  to  every 
school  boy.  Those  foreign  writers  who  have  taken 
the  trouble  to  study  the  history  of  Portugal  are  of 
opinion  that  the  Portuguese  are  a  people  unequalled 
in  the  history  of  the  modern  nations.  There  is  no 
doubt  that,  considering  the  size  of  the  country  and  the 
number  of  inhabitants,  Portugal  has  contributed,  more 
than  any  other  country  of  its  size  and  population,  its 
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quota  to  the  progress  of  the  human  race.  In  fact, 
according  to  the  well  known  dictum  of  Voltaire,  «it  is 
to  the  discoveries  of  the  Portuguese  in  the  old  world 
that  we  are  indebted  to  the  new)). 

The  total  amount  of  population  at  the  commence- 
ment of  the  XVI.  century  was  only  1,800^000  or  not 
more  than  2,000,000,  that  is,  less  than  two-fifths  of  the 
population  of  London  at  the  present  day. 

The  racial,  the  geographical,  and  the  climatic  features 
of  Portugal  are  as  favourable  as  they  can  be ;  and,  if 
the  institutions  be  sound  and  suitable,  there  is  no  rea- 
son why  the  country  should  not  occupy,  not  perhaps 
that  commanding  position  it  attained  once,  but  a  pri- 
macial  place  among  the  nations  of  its  size. 
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CHAPTER  XL 
THE  PATHOLOGICAL  EFFECTS  OF  THE  CLIMATE. 

The  winds  are  the  principal  causes 
of  all  diseases. 

Hippocrates:  On  Winds,  §  i5. 
I.    THE  CAUSES   OF  MORTALITY  AND   DISEASE. 

Just  as  the  favourable  nature  of  the  race,  geogra- 
phical features,  cHmate  and  institutions  produce  health, 
vigour,  natural  decay  and  natural  death,  so,  in  a  si- 
milar manner,  their  unfavourable  nature  produces 
feebleness,  anaemia,  degeneration,  disease  and  pre- 
mature death.  The  prevalent  diseases  and  the  rate  of 
mortality  form  a  better  guide  to  the  healthiness  of  a 
place  than  the  influence  it  has  in  the  prevention  or  cure 
of  disease. 

No  writer  has  described  more  tersely  and  more 
accurately  the  inlluence  of  the  climate  and  of  the  geo- 
graphical features  upon  diseases  than  Hippocrates. 
His  remarks  on  this  subject,  in  his  books  on  Airs, 
Waters  and  Places,  on  Winds,  on  Epidemics  and  on 
Aphorisms,  are  just  as  true  to-day  as  they  were  2000 
years  ago. 

The  influence  of  climate  upon  disease  has  been  well 
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recognised  by  Charaka :  « When  the  atmosphere »,  he 
says,  ((becomes  as  follows,  it  should  be  known  as 
destructive  of  health,  viz :  contrary  to  (what  is  proper) 
the  season,  exceedingly  moist,  exceedingly  changeful 
(as  regards  direction),  exceedingly  keen,  exceedingly 
cold,  or  exceedingly  warm,  constantly  pouring  vapours, 
fraught  with  awful  roars,  blowing  in  different  direct- 
ions aind  counteracted  in  respect  of  its  currents,  blow- 
ing in  whirls,  and  fraught  with  disagreeable  scent,  or 
vapour,  or  sand,  or  dust,  or  smoko)  (i). 

Diseases  due  directly  and  immediately  to  the  climate 
alone  are  few.  The  ancients  attributed  diseases  to 
miasms  in  the  winds.  Thanks  to  Pasteur  and  his 
disciples,  most  of  these  miasms  have  been  demonstrated 
to  consist  of  living  germs.  The  climate  influences  the 
presence  and  prevalence  of  diseases  in  two  ways :  it 
favours  on  the  one  hand  the  development  of  germs, 
and  on  the  other  hand  it  affects  the  constitution  of  a 
person  and  predisposes  him  to  disease.  The  nature 
of  the  climate  determines  the  presence  or  the  absence 
of  many  diseases. 

The  vital  statistics  in  Portugal  are  still  in  their 
infancy.  It  is  only  since  1902  that  statistics  have  been 
published  showing  the  causes  of  mortality,  as  well  as 
the  ages  of  persons  at  the  time  of  death  (2).  The 
causes  of  death  are  registered  according  to  the  nomen- 
clature adopted  at  the  Conference  of  Paris  in  1900. 

For  the  sake  of  convenience  some  diseases  are 
grouped  under  one  cause  and  some  under  another. 
It  is  difficult  to  ascribe  always  a  definite  direct  or  an 
indirect  cause  of  a  disease.  Consumption,  for  example, 
is  due  directly  to  a  bacillus,  but  indirectly  it  may  be 
due  to  hereditary  influences,  to  a  very  damp  subsoil, 
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to  had   and  insufficient  nourishment,  to   a  moist  and 
impure  air,  and  to  poverty  and  ignorance. 

2.   INFLUENCE  OF  RACE. 

It  is  difficult  to  determine  diseases  due  to  race  alone. 
In  some  cases  there  may  be  an  increased  susceptibiHty, 
and  in  others  a  relative  immunity.  As  a  rule,  inter- 
marriages among  a  limited  class  of  society  often  give 
rise  to  physical  and  mental  degeneration. 

The  disease  in  which  there  is  an  increased  suscep- 
tibility in  Portugal,  as  compared  with  some  of  the 
northern  countries,  is,  perhaps,  diabetes.  The  number 
of  persons  subject  to  this  disease  is  very  large,  but  as 
yet  there  are  no  accurate  statistics  on  the  subject. 

The  Portuguese  are  much  less  predisposed  to  gout 
than  the  British. 

The  mortality  due  to  cancer.,  according  to  Dr.  Neves, 
is  only  2.18  per  10,000  inhabitants  (i).  It  is  4.4  in 
Spain,  9.08  in  Great  Britain,  10  in  France,  and  i2.5 
in  Switzerland.  It  is  very  probable  that  the  Portu- 
guese statistics  are  not  quite  accurate. 

Scarlet  fever  is  rare.  It  is  not  easy  to  say  what  is 
the  exact  cause;  its  absence  may  be  due  partly  to  race 
and  partly  to  climate.  The  mean  number  of  deaths 
due  to  this  disease  at  Oporto,  and  also  in  Lisbon,  is  2 
per  year.  The  highest  rates  occur  in  the  districts  of 
Braga,  Mia  Rial  and  Oporto:  and  the  lowest  in  Evora, 
Castelo  Branco  and  Portalegre.  The  disease  is  more 
common  in  the  cold  than  in  the  warm  regions. 

There  is  a  widely  spread  opinion  among  foreign 
writers  that  the  Portuguese,  as  a  race,  have  a  com- 
parative immunity  against  syphilis.     This  idea  owes  its 
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origin  to  Dr.  Fergusson,  one  of  the  military  surgeons 
in  charge  of  the  English  troops  in  Portugal  during  the 
Peninsular  war.  ((Compared  with  the  British  soldiers, 
he  says,  syphilis  among  the  Portuguese  is  very  mild; 
curable  for  the  most  part  by  topical  application  alone, 
or  wearing  itself  out,  when  received  into  the  consti- 
tution, after  running  a  certain  course  (not  always  a 
very  destructive  one)  without  the  use  of  any  adequate 
mercurial  treatment))  (2).  And  this  opinion  has  been 
shared,  without  question,  by  several  authorities  on 
syphilis.  Dr.  During,  for  instance,  observes  that,  in 
the  course  of  time,  «the  Portuguese  have  gained  a 
relative  immunity  from  sj^philis))  (3).  Is  there  any  real 
proof  in  support  of  this  opinion.?  There  is  none. 
The  observations  made  by  Dr.  Fergusson  are  quite 
accurate,  but  the  inference  drawn  from  them  is  not  so. 
It  is  an  established  fact  that  the  Portuguese  soldiers 
in  Africa  suffer  just  as  badly  from  syphilis  as  the 
English  soldiers  did  in  Portugal.  The  disease  among 
the  Portuguese  soldiers  in  Africa  is  so  severe  that  it 
has  been  styled  0  galico  negro,  or  (( the  black  sy- 
philis».  The  differences  in  the  disease  as  it  affects 
soldiers  in  Portugal  and  in  Africa  are  due,  firstly,  to 
the  climate ;  and,  secondly,  to  the  consequent  low  state 
of  their  health.  During  the  Peninsular  War,  the 
English  soldiers,  especially  those  quartered  at  Evora 
(where  Dr.  Fergusson  made  his  observations),  must 
have  suffered  greatly  from  the  climate,  and  their  health 
must  have  been  below  par.  There  is  no  wonder  that 
they  suffered  more  severely  than  their  Portuguese 
comrades.  It  is  necessary  to  see  how  syphilis  affects 
the  poor  and  the  ill-fed  people  in  Lisbon  and  Oporto 
before   deciding  whether   the  Portuguese   are  immune 


256  CLIMATE  OF  PORTUGAL.  CH.  XI.  3. 

to  the  disease  or  not.  As  a  matter  of  fact,  the  Por- 
tuguese, as  a  race,  have  no  immunity  against  syphiHs. 
This  question  is  so  clear  that  it  is  needless  to  quote 
any  authoritative  opinions  on  the  subject. 

3.  INFLUENCE  OF  GEOGRAPHICAL  OR  PHYSICAL  FEATURES. 

The  influence  of  physical  features  cannot  always  be 
dissociated  from  that  of  the  climate.  The  influence  of 
the  ocean,  of  altitudes,  and  of  forests  will  be  described 
in  the  next  section  in  connection  with  the  marine  and 
other  classes  of  climates. 

There  are  many  diseases  due  directly  or  indirectly 
to  soil.  When  there  is  no  wind  all  germs  of  diseases 
in  the  air  have  a  tendency  to  settle  down  on  the  sur- 
face of  the  ground.  The  dampness  of  the  soil  contri- 
butes greatly  to  the  prevalence  of  many  diseases. 

Malarial  complaints  are  due  directly  to  certain  spe- 
cies of  anopheles,  and  indirectly  to  the  nature  of  the 
soil,  for  the  insect  requires  a  marshy  soil  or  stagnant 
water  for  its  procreation. 

Malaria  is  still  endemic  in  some  parts  of  Portugal : 
in  the  High  Douro  and  in  the  Low  Alemtejo.  It  is 
also  found  in  the  low-lying  grounds  at  the  mouths  of 
the  Vouga,  Mondego,  Liz  and  Sado ;  in  the  leiirias 
or  the  rice-cultivating  plains  on  the  border  of  the  Tagus 
beyond  Santarem;  and  on  some  portions  of  the  littoral 
of  Algarve.  The  rate  of  mortality  due  to  malarious 
fevers  is  highest  in  the  districts  of  Beja,  Portalegre 
and  Evora  ;  and  lowest  in  the  districts  of  Oporto,  Vila 
Rial  and  Viana  do  Castelo.  If  Algarve,  which  stands 
as  regards  mortality  next  to  Evora,  be  excluded,  the 
disease  may  be  said  to  decrease  in  proceeding  north- 
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wards  (i).  The  most  common  species  of  mosquitoes 
giving  rise  to  malaria  in  Portugal  is  Anopheles  niacii- 
lipennis.  Malarious  fevers  are  more  prevalent  in  late 
summer  and  in  early  autumn. 

The  sight  of  the  sea  or  of  rivers  may  give  rise 
to  sudden  temptation  to  suicide  in  morbid  conditions 
of  mind. 

The  height  of  the  subsoil  water  has  an  intimate 
connection  with  many  other  diseases  such  as  tubercu- 
losis, typhoid  and  typhus  fevers,  dysentery,  diarrhoea, 
and  cholera.  Generally  speaking,  low  plains,  or  those 
below  5o  m.  above  the  level  of  the  sea,  are  suspicious, 
and  may  become  dangerous  if  situated  on  the  borders 
of  lakes  or  rivers. 

According  to  Dr.  Bastos,  the  maximum  number  of 
people  affected  with  goitre  are  found  in  the  districts 
of  Vizeu  and  Castelo  Branco ;  and  the  minimum  in 
Faro,  Evora  and  Viana  do  Castelo  (2). 

Countries  lying  inland  are  less  subject  to  the  im- 
portation of  diseases  than  those  bordering  on  the  sea. 
Lisbon,  owing  to  its  intimate  intercourse  with  Brazil, 
was  formerly  liable  to  the  introduction  of  yellow  fever, 
just  in  the  same  way  as  Southampton,  Marseilles  and 
other  large  seaport  towns.  Fortunately  this  disease  is 
dying  out  in  America,  and  also  much  better  precautions 
are  now  taken  against  its  importation,  and  against 
that  of  other  diseases,  such  as  plague  and  cholera. 

4.    INFLUENCE  OF  THE   DIFFERENT  CLASSES   AND   SPECIES 
OF   climates:   EiMIGRATlON   AND   DISEASE. 

Climates  predispose  directly  or  indirecty  to  many 
diseases,   and  inlluence  the  nature   and  course   of  all. 

'7 
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The  species  of  climates  which  produce  more  diseases 
are  the  hot  and  very  moist,  and  the  very  cold  and 
very  moist.  The  impurities  in  the  air  form  a  most 
important  element  as  an  immediate  or  direct  cause  of 
disease. 

•  Each  class  of  climate,  combined  v^dth  the  geogra- 
phical or  physical  features,  has  a  tendency  to  predispose 
to  certain  diseases.  The  marine  climates  are  liable 
to  give  rise  to,  as  in  the  case  of  fishermen,  rheumatic 
complaints.  The  continental  predispose  to  bronchial 
affections  and  to  diseases  of  the  digestive  organs.  The 
influence  of  altitudes  depends  upon  the  constitution  and 
the  age  of  the  individuals,  and  also  upon  the  latitude 
in  which  the  mountains  are  situated.  Great  altitudes 
give  rise  to  mountain  sickness.  Mountain  guides  and 
persons  who  indulge  in  mountaineering  are  subject  to 
dilation  of  the  heart.  Visitors  to  high  altitudes  are 
liable  to  inflammatory  diseases  and  plethora  in  some 
cases,  and  to  anaemia  in  others ;  some  suffer  from 
diarrhoea,  and  others  from  obstinate  constipation.  The 
mountain  air  is  favourable  to  longevity  as  regards  the 
permanent  residents.  The  climate  oi  forests,  in  winter, 
gives  rise  to  bronchial  affections  and  to  rheumatic 
complaints.  And  all  diseases  prevail  to  a  larger  extent 
in  cities,  or  other  densely  populated  places,  than  in  the 
open  country. 

Different  species  and  types  of  climates  have  a  ten- 
dency to  produce  different  physical,  moral  and  mental 
disorders.  The  climate  may  be  good,  but  it  may  not 
be  adapted  to  particular  temperaments  and  consti- 
tutions. This  is  an  important  point  for  persons  who 
intend  to  emigrate  to  diverse  climates. 

If  the  extremes  of  temperatures  be  excluded,  the 
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injurious  effects  of  a  climate  depend  more  upon 
moisture  than  upon  temperature. 

i)  The  influence  of  cHmates  as  a  direct  cause  of 
physical  ailments  is  not  so  very  important  as  it  was 
thought  to  be  not  long  ago.  The  diseases  due  to 
chmate  alone,  as  distinct  from  those  due  to  impurities 
in  the  air,  are  few.  Climates  have  a  decided  influence 
in  determining  the  general  health,  the  constitution,  and 
the  temperament,  and  thus  to  create  a  predisposition 
to  many  diseases.  Broadly"  speaking,  cold  climates 
predispose  to  diseases  of  the  respiratory  organs,  and 
hot  climates  to  those  of  the  digestive  system. 

The  inhabitants  of  a  hot  and  very  moist  climate,  and 
those  of  a  very  cold  and  very  moist,  have  never  attained, 
at  least  for  any  lengthened  period,  a  very  high  degree 
of  civilisation.  In  people  of  a  hot  and  moist  climate 
any  heavy  or  continual  work  causes  lassitude  and 
fatigue. 

Diseases  and  mortality  increase  in  Europe  from  the 
higher  to  the  lower  latitudes,  or  from  cold  to  warm 
cliniates.  According  to  Quetelet  (i),  there  was  in  1869, 
one  death  in  41.  i  inhabitants  in  the  north  ;  one  in  40.8 
in  the  centre;  and  i  in  33. 7  in  the  south.  During  the 
last  century  there  has  been  a  very  considerable  im- 
provement in  the  public  health  everywhere.  In  Por- 
tugal from  181 5  to  18 19  the  death  rate  was  i  in  40.0, 
and  now  it  is  i  in  5 1.2.  The  mortality  in  Portugal 
itself  is  lower  in  the  north  than  in  the  south. 

It  is  not  possible  to  discuss  in  these  pages  the  in- 
fluence of  climate  upon  all  diseases.  A  few  remarks 
will  be  made  only  upon  diarrhoea  and  enteritis,  and 
upon  bronchitis  and  pneumonia. 

Diarrhoea  and  enteritis  are  more  prevalent  in  the 


26o  CLIMATE  OF  PORTUGAL.  CH.    XI,  4. 

south  than  in  the  north,  and  are  much  more  frequent 
in  summer  than  in  winter.  In  persons  above  two  years 
of  age  the  mortality  due  to  these  complaints  is  almost 
double  in  the  district  of  Faro  (S.g)  as  compared  com- 
pared with  that  of  Viana  do  Castelo  (3.2).  A  high 
temperature  combined  with  a  high  moisture  is  more 
favourable  to  fermentation  and  the  development  of 
pathogenic  germs  than  a  low  temperature  combined 
with  less  moisture. 

Bronchitis  and  pneumonia,  on  the  other  land,  are 
more  prevalent  in  the  north  than  in  the  south,  and 
more  in  winter  than  in  summer.  The  rates  of  mor- 
tality, due  to  the  two  diseases,  m  the  district  of  Oporto, 
are  7  and  9  per  1,000  inhabitants,  respectively;  and  in 
Algarve  4  and  7.  In  the  city  of  Oporto  the  respective 
rates  are  17  and  7;  and  in  Lisbon  12  and  7. 

The  prevalence  of  malaria,  consumption,  intiuenza 
and  several  other  diseases  is  controlled  by  the  climate. 
Generally  speaking,  the  catarrhal  and  the  inflamma- 
tory diseases  prevail  in  the  north,  and  the  bilious  and 
the  intestinal  in  the  south. 

When  the  food  and  the  drink  are  not  adapted  to 
the  climate  and  the  seasons,  they  give  rise  to  disease. 
The  same  amount  of  animal  food  and  of  alcoholic 
drink  in  summer,  as  in  winter,  produces  a  disorder  in 
the  digestive  system. 

People  eating  damaged  maize  are  liable  to  sutler 
from  pellagra,  a  progressive  disease  of  nutrition, 
giving  rise  to  paralysis  and  progressive  mental  disorder. 
This  disease  has  been  noticed  in  Minho  and  in  some 
other  districts  (2).  Quite  recently  it  has  been  attri- 
buted to  impure  water  and  not  to  damaged  maize. 

The  purity  of  drinking  water  is  of  great  importance. 
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In  Lisbon,  the  death  rate  has  improved  very  consi- 
derably since  the  introduction  of  a  pure  water-supply  in 
1880.  In  1881-1885  it  w^as  36.6  per  mille ;  in  1900  to 
igoS  it  fell  to  24.74;  and  now  it  is  still  less.  A  great 
deal  of  disease  and  mortality  in  some  of  the  villages 
is  due  to  the  deficiency  and  impurity  of  the  water 
supply  in  summer  and  early  autumn. 

When  the  dress  and  the  habitations  are  not  adapted 
to  the  climate  they  predispose  to  certain  diseases. 
Warm  clothing  in  summer  is  a  frequent  indirect  cause 
of  sunstroke. 

2)  The  moral  condition  of  man  depends  often  upon 
weather,  or  he  is,  in  the  words  of  Shakespeare, 
((Servile  to  skyey  influences))  that  hourly  afflict  him. 
A  gloomy  and  foggy  weather  gives  rise  to  depression 
of  spirits.  Broadly  speaking,  a  cold  climate,  as  in  the 
North  Atlantic  region,  predisposes  to  crimes  connected 
with  ambition  and  greed ;  and  the  hot,  as  in  the 
Mediterranean  region,  to  those  connected  with  irritation 
or  depression  of  spirits.  In  Portugal  a  large  number 
of  serious  crimes  is  due  to  jealousy. 

The  prevalence  of  crimes  in  various  parts  of  the 
country  has  been  studied  by  Dr.  Lopes  (3).  If  the 
cities  of  Lisbon  and  Oporto  be  excluded,  the  largest 
number  of  crimes  committed  by  men  occurs  in  the 
districts  of  Lisbon,  Evora,  and  Braga';  and  by  women, 
in  Bragan9a,  Vila  Rial,  and  Aveiro :  and  the  lowest 
number  commited  by  men  occurs  in  Viana  do  Gastelo, 
Caminha,  and  Leiria ;  and  by  women,  in  Leiria,  Port- 
alegre,  and  Santarem.  Suicides  are  most  prevalent  in 
the  heights  of  summer  and  winter.  The  number  of 
homicides  has  recently  been  on  the  increase.  In  iSgS 
there    were    i.83    in    100,000    inhabitants:    in    Great 
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Britain  they  were,  at  about  the  same  time,  one-half  less ; 
and  in  Spain  about  twice  as  many. 

The  maximum  number  of  crimes  against  property 
occur  in  winter,  and  against  persons  in  summer.  For 
similar  reasons  the  former  are  more  common  in  the 
north,  and  the  latter  in  the  south.  Suicides  and  crimes 
increase  with  the  rise  of  the  temperature  of  the  air; 
whereas  against  property  they  increase  in  proportion 
to  the  decrease  of  temperature. 

Drunkenness,  and  crimes  connected  with  it,  are  com- 
paratively rare.  Competent  observers  believe  that 
there  has  been,  during  recent  years,  an  increase  in  the 
amount  of  consumption  of  alcohol.  Sr.  A.  de  Figuei- 
redo(4)  has  calculated  that  the  consumption  of  alcohol 
in  the  shape  of  wine  is  8  I.  per  head.  This  quantity 
is  equal  to  that  consumed  in  Spain,  superior  to  that 
in  Italy,  and  inferior  to  that  in  France.  Alcohol,  not 
as  wine,  consumed  per  head  is  much  lower  than  in 
France,  somewhat  higher  than  in  Spain,  and  much 
higher  than  in  Italy.  There  is  a  greater  amount  of 
drunkenness  in  February  (probably  due  to  the  carnival) 
than  in  November.  According  to  Dr.  Fontes  (5), 
crimes  due  to  alcoholism  attain  their  maximum  in 
the  districts  of  Lisbon,  and  Oporto ;  and  their  minimum 
in  Vila  Rial,  and  Braganca.  Deaths  due  to  alcohoHsm 
in  Lisbon,  in  1896,  were  36  in  men  and  2  in 
women. 

3)  The  climate  has  its  share  in  the  causation  of 
mental  disorders.  Insanity  increases  with  the  tem- 
perature. The  general  tendency  is  an  increase  from 
north  to  south.  In  Algarve  the  percentage  is  very 
high.  In  Lisbon  it  is  somewhat  higher  than  at  Oporto. 
The  same  holds  good  as  regards  congenital  or  acquired 
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idiocy.  Clerical  errors  are  more  frequent  in  summer 
.  than  in  winter. 

Of  the  six  prevalent  species  of  the  Portuguese  climate 
the  most  injurious,  especially  to  weakly  individuals,  are 
the  hot  and  very  dry,  and  the  cold  and  moist ;  the 
former  gives  rise  to  chills,  and  to  derangement  of  the 
digestive  and  the  nervous  systems ;  and  the  latter 
predisposes  to  catarrhs,  various  forms  of  pulmonary 
and  renal  diseases,  and  to  rheumatism.  The  worst 
climates,  as  a  rule,  are  those  in  which  the  yearly 
fluctuations  and  the  daily  ranges  of  temperatures  are 
excessive,  and  those  which  are  excessively  moist  or 
excessively  dry. 

Sudden  changes  of  weather  give  rise  to  many  diseases. 
The  people  express  this  idea  in  the  following  aphorism  : 

Um  dia  frio  e  oiitro  quente, 
Logo  um  homein  e  doente. 

Or  «a  man  is  at  once  ill  if  one  day  is  cold  and  another 
hot)).  When  there  is  an  unusual  change  in  the  nature 
of  the  seasons  there  is  likewise  a  great  change  in  the 
nature  of  diseases,  and  in  the  rate  of  mortality. 

Generally  speaking,  the  most  prevalent  diseases  in 
winter  are  influenza,  bronchitis  and  pneumonia,  pleurisy, 
rheumatism,  apoplexy,  and  measles ;  in  spring,  coryza, 
cough,  and  headaches;  in  summer,  gastro-enteritis, 
dyspepsia,  congestion  of  the  liver,  and  ophthalmia;  and 
in  autumn,  typhoid  and  malarious  fevers,  tuberculosis, 
dysentery,  and  asthma. 

The  highest  mortality  among  infants  below  one  year 
of  age  occurs,  according  to  Dr.  Sobral  Cid  (6),  in  July, 
August,  and  September,  due  to  diarrhoea;  and  among 
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children  between  i  to  5  years,  the  highest  occurs  in 
winter,  due  to  bronchial  complaints.  There  are  also 
more  deaths  in  winter,  after  60  years  of  age,  likewise 
due  to  bronchial  complaints. 

Among  the  emigrants  from  a  cold  or  a  temperate 
climate,  to  the  warm  or  the  hot  there  is  a  predisposition 
to  fevers  and  to  other  acute  diseases,  specially  if  they 
do  not  change  their  habits  as  regards  food,  drink,  and 
clothes. 

5.   INFLUENCE  OF  INSTITUTIONS. 

The  prevalence  of  preventable  diseases  forms  an 
excellent  guide  to  the  degree  of  the  sanitation  of  a 
country.  The  prevalence  of  a  great  majority  of  pre- 
ventable diseases  is  due  to  the  want  of,  and  not 
infrequently  to  the  non-execution  of,  sanitary  laws  on 
the  one  hand ;  and  to  poverty,  overcrowding,  and 
ignorance  on  the  other.  It  has  been  estimated  that 
there  are  annually  about  5oo,ooo  cases  of  avoidable 
diseases,  and  about  20,000  avoidable  deaths.  Perhaps 
there  is  some  exaggeration  in  these  figures.  Bad  water, 
faulty  drainage,  insanitary  dwellings,  adulterated  food, 
and  absence  of  public  baths,  are  some  of  the  causes  of 
diseases  in  large  towns.  Only  two  diseases  will  be 
noticed  here :  small-pox,  and  infimtile  mortality. 

I)  The  mean  number  of  deaths  due  to  small-pox 
during  1902  to  1903  was  1,140.  Vaccination  has  been 
compulsory  since  1899,  '■^'^^  ^^"^^  regulations  were  made 
in  August  191 1,  but  the  law  has  not  as  vet  been  put 
into  full  force.  In  Norway,  where  vaccination  is  com- 
pulsory, there  were  during  ten  years  only  30  cases  of 
small-po\,  and  not  a  single  death. 
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2)  The  mortality  among  infants  depends  greatly 
upon  economical,  social  and  educational  institutions. 
According  to  Dr.  Cid,  out  of  i,ooo  births,  iSy  die 
within  the  first  year  of  life,  78  in  the  second,  and  58.8 
in  the  next  three  years.  During  the  first  five  years  of 
life  the  death  rate  is  27.3  per  cent.  It  is  lowest  in 
Minho,  Traz-os-Montes  and  Beira  Alta  ;  it  increases  in 
Beira  Baixa  and  Estremadura,  and  attains  its  maximum 
in  Alemtejo. 

Compared  with  the  18.7  per  cent,  of  the  death  rate 
in  infants  below  one  year  of  age,  it  is  10.9  per  cent,  in 
Great  Britain  and  19. i  in  Spain.  The  infant  mortality 
during  the  first  five  years  is  extremely  large  in  Portu- 
gal, 27.7. 

6.   CLASSIFICATION  OF  THE  FIVE  CLIMATIC  REGIONS 
UPON  PATHOLOGICAL  BASES. 


the  types  of  prevalent  diseases ;  and  according  to  mor- 
tality due  mainly  to  climate. 

i)  As  regards  the  types  of  diseases,  the  catarrhal  and 
the  continued  fever  are  more  prevalent  in  the  cold  belt ; 
the  entero-mesenteric  and  the  intermittent  fevers,  in  the 
temperate ;  and  the  dysenteric  and  the  remittent  fevers, 
in  the  hot.  Portugal  presents,  in  a  limited  sense,  the 
types  of  diseases  of  the  cold  climates  in  the  North 
Atlantic  and  North  Continental  Regions ;  those  of  the 
temperate  climates  in  the  Lusitanian  region ;  and  those 
of  the  hot  in  the  South  Continental  and  the  Mediterra- 
nean regions. 

2)  The  rate  of  mortality  due  to  climate  alone  cannot 
be  easily  separated  from  the  general  or  total  mortality. 
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There  are  many  deaths  due  to  preventable  or  contagious 
diseases  and  to  accidents.  The  rate  of  mortahty  in  a 
region  does  not  necessarily  indicate  the  prevalence  of 
diseases  in  general,  for  loo  cases  of  simple  malarious 
fevers  and  of  rheumatism  give  rise  to  a  much  lower 
death  rate  than  the  same  number  of  cases  of  typhoid 
fever  and  apoplexy.  The  rate  of  mortality  is  not  a 
sure  guide  to  the  unhealthiness  of  the  climate.  A  place 
may  have  very  healthy  climate  and  still  the  rate  of 
mortality  may  be  very  high.  A  large  infantile  mortality 
due  to  bad  and  unsuitable  food,  for  instance,  cannot  be 
attributed  to  the  climate.  A  good  guide  to  the  general 
unhealthiness  of  a  place  would  be  the  death  rate 
combined  with  the  percentage  of  the  number  of  days 
during  which  the  inhabitants  of  the  place  were  unable 
to  attend  to  their  usual  work  owing  to  disease.  Such 
statistics  are  not  yet  available  anywhere.  Admitting, 
for  the  sake  of  example,  the  mean  death  rate  in  Portugal 
due,  directly  or  indirectly,  to  climate  alone  to  be  lo  per 
mille,  the  extreme  north  should  have  for  climatic  reasons 
I  per  mille  less,  and  the  extreme  south  may  have  i  per 
mille  more,  the  extreme  variations  being  from  9  to  11 
per  mille.  This  ratio,  it  will  be  seen  in  the  next 
section,  is  maintained  more  or  less  in  the  total  rates  of 
mortality. 

7.   EFFECTS  OF  THE  FOUR  CAUSES  UPON  GENERAL 
MORTALITY   AND   UPON  THE   PREVALENCE  OF   DISEASES. 

The  degree  of  the  prevalence  of  avoidable  diseases 
and  of  all  avoidable  diseases  due  to  accidents  in  rail- 
ways, factories,  &c.,  forms  a  good  thermometre  to  the 
degree   of  the   civilisation   of  a  nation.     The   more  a 
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country  is  civilised  the  more  value  it  attaches,  not  only 
to  human  life,  but  to  all  animal,  and  even  vegetable, 
life.  In  comparing  one  country  with  another,  differences 
due  to  the  nature  of  the  climate  and  other  local  con- 
ditions, such  as  density  of  population  and  large  manu- 
factories, have  to  be  taken  into  account,  although,  due 
to  strict  attention  to  sanitary  measures,  such  differences 
are  being  gradually  reduced  to  a  minimum. 

The  mean  death  rate  in  Portugal  is  19.84.  In  the 
North  Atlantic  region  it  is  18.70;  in  the  Lusitanian  20.06; 
in  the  Mediterranean  19. 5o;  in  the  North  Continental 
19.63,  and  in  the  South  Continental  21.07.  The 
Lusitanian  region  presents  a  higher  death  rate  than  the 
Mediterranean  owing  to  the  city  of  Lisbon.  In  the 
district  of  Santarem  it  is  only  17.20.  The  mortahty 
increases  from  north  to  south.  The  death  rate  at 
Oporto  is  3 1. 5  and  in  Lisbon  23.2.  Oporto  ought  to 
have  a  lower  rate  than  Lisbon.  If  the  two  extreme 
littoral  districts  be  compared,  the  minimum  number  of 
deaths  occurs  in  Viana  do  Castelo  in  June,  April,  and 
May,  and  the  maximum  in  August,  February,  and 
November;  in  Faro  the  minimum  occurs  in  April, 
February,  and  March,  and  the  maximum  in  September, 
November,  and  October.  In  Oporto  the  minima  occur 
in  May,  June,  and  April,  and  the  maxima  in  December, 
September,  and  March ;  and  in  Lisbon  the  former  occur 
in  June,  September,  and  October,  and  the  latter  in 
March,  January,  and  December. 

In  the  whole  of  Portugal  the  lowest  mortality  occurs 
in  April,  May,  and  June;  and  the  highest  in  August, 
September,  and  October.  As  regards  ages  the  mortality 
among  children  below  live  years  of  age  is  highest  in 
September,  and  in  persons  above  60  years  of  age,  in 
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January.  The  mean  death  rate  in  Spain  is  26.1,  and  in 
Great  Britain  16. 3. 

The  ten  diseases  which  give  rise  to  the  highest 
death  rates,  in  order  of  their  frequency,  are:  i)  diarrhoea 
and  enteritis  in  children  below  2  years  of  age ; 
2)  pulmonary  tuberculosis ;  3)  congestion,  hemorrhage 
and  softening  of  the  brain  ;  4)  heart  diseases ;  5)  pneu- 
monia ;  6)  congenital  debility  and  mal-formations ; 
7)  senile  debility;  8)  acute  bronchitis;  9)  diarrhoea 
and  enteritis  in  persons  above  2  years  of  age ;  and 
10)  measles.  It  will  be  seen  that  many  of  the  deaths 
are  preventable. 

The  prevalence  of  tuberculosis  is  a  good  guide  to  the 
combined  influences  due  to  race,  geographical  features, 
climate  and  institutions.  According  to  Dr.  Jorge  (i), 
there  were,  in  1903,  5.9  cases  of  consumption  in 
10,000  inhabitants.  Lisbon  and  Oporto  naturally  fur- 
nished the  highest  "percentages.  Generally  speaking, 
the  disease  increases  from  north  to  south.  In  the  North 
Atlantic  region  it  was  4.6 ;  in  the  Lusitanian  5.i;  in  the 
Mediterranean  7.0;  in  the  North  Continental  4.3;  and 
in  the  South  Continental  4.8.  The  lowest  percentage 
occurred  in  the  districts  of  Leiria  and  Vizeu,  and 
the  highest  in  Algarve  and  Lisbon.  The  mean  number 
of  deaths  due  to  this  disease  from  1903  to  1909  was  1,207. 
In  the  city  of  Lisbon  the  mean  death  rate  due  to  tuber- 
culosis is  3.1.  Compared  with  P>ngland,  the  percentage 
in  Portugal  is  more  than  double,  and  compared  with 
Spain,  it  is  less  by  about  one-third.  The  main  causes 
of  the  disease  in  Portugal  are  ignorance,  dearness  of 
the  primary  articles  of  food,  and  insanitary  dwellings. 

The  prevalence  of  infectious  diseases  depends,  other 
conditions  being   the  same,  upon  the   density  of  the 
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population.  Measles,  hooping  cough,  small-pox,  and 
diptheria  are  more  frequent  in  the  North  Atlantic  than 
in  the  Lusitanian  region ;  and  more  frequent  in  the 
Lusitanian  than  in  the  Mediterranean  region. 

According  to  Dr.  Beddoe  (2),  the  weakest  points  in 
recruits  in  Portugal  are  hernia,  and  diseases  of  the 
digestive  and  generative  systems ;  in  Spain,  they  are 
diseases  of  the  respiratory  organs,  syphilis,  hernia, 
diseases  of  the  generative  and  digestive  systems,  and 
diseases  of  the  eye  ;  in  Great  Britain,  they  are  bad 
teeth,  and  affections  of  the  digestive  organs  in  England; 
diseases  of  circulatory,  urinar}^  and  digestive  systems 
in  Scotland ;  diseases  of  the  circulatory  system,  of  the 
skin,  of  the  digestive  system,  and  syphilis  in  Ireland  ; 
and  phthisis,  and  diseases  of  the  urinary  and  locomotive 
system  in  Wales. 
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CHAPTER  XII. 
THE  CLIMATE  AS  A  THERAPEUTIC  AGENT. 

And  what  could  not  man  do  for 
himself,  I  mean  to  say  for  his  own 
species^  if  his  will  was  always  guided 
by  his  intelligence!  Who  knows  to 
what  extent  he  could  improve  his 
nature,  both  as  regards  his  moral 
and  physical  powers ! 

BuFFON  :  Epoques  de  la  nature; 
concluding  lines  of  the  f}^  and 
the  last  epoch. 

I.  ON  THE  IMPROVEMENT  OF  THE  VITAL  FUNCTIONS  OF  THE 
BODY  AND  MIND,  AND  ON  THE  CURE  OF  DISEASE. 

Just  as  certain  causes  give  rise  to  physiological 
defects  and  to  diseases,  in  the  same  manner  the  same 
causes  in  a  different  or  modified  form,  can  be  utilised 
in  their  correction  or  cure.  The  climate  of  a  country 
cannot  be  changed,  but  it  can  be  and  ought  to  be, 
wherever  necessary,  modified  if  possible.  In  every 
case  the  air  should  be  maintained  free  from  all  im- 
purities. 

The  medical  profession,  has,  up  to  this  time,  devoted 
its  time  and  energy  to  the  cure  of  disease  ;  and  it 
has  occupied  itself  with  varying  degree  of  success,  in 
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dilTerent  countries,  with  the  prevention  of  disease  or 
with  public  hygiene;  but  it  has  not  yet  taken  its  rightful 
share  in  the  correction  or  modification  of  the  general 
physical,  moral  or  intellectual  defects  of  a  nation,  or, 
in  other  words,  in  the  general  legislation  from  the 
medical  point  of  view.  Hippocrates,  as  already  quoted, 
recognised  how  the  institutions,  or,  in  other  words, 
proper  laws  and  social  opinions,  were  capable  of 
engendering  not  only  bodily  vigour  but  also  « courage 
and  laborious  enterprises.  Among  modern  philsophers, 
D'Alembert,  in  his  Analysis  or  Introductory  Note  to 
Montesquieu's  L'Esprit  des  Lois,  recommends  that  the 
laws  should  be  framed  to  accord  with  the  nature  of 
the  climate :  «Thus,  in  countries  where  the  use  of 
wine,  is  hurtful,  the  law  that  checks  its  use  is  a  very 
good  one;  in  countries  where  the  heat  of  the  climate 
inclines  people  to  laziness,  the  law  which  encourages 
labour  is  a  very  proper  one.  Therefore  governments 
can  correct  the  bad  effects  of  climates. 

No  other  profession  studies  the  human  body  more 
accurately  than  the  medical ;  and  hardl\-  any  other 
profession  has  such  opportunities  to  observe  so  minutely 
and  so  frequently  the  different  phases  of  the  human 
mind  and  character.  The  medical  profession  has, 
therefore,  a  right  to  claim  its  share  in  the  resoluton 
of  problems  relating  to  the  physical,  moral,  and  intel- 
lectual education  of  a  nation,  and  in  questions  relating 
to  social,  economic  and  even  religious  laws.  For 
this  purpose  it  would  be  exceedingly  useful  if  the  medical 
faculties  would  establish  chairs  to  discuss  the  problems 
connected  with  the  general  legislation  of  each  country, 
so  as  to  prepare  some  of  the  medical  students  to  take 
their  share  in  the  higher  responsibihties  of  life.     They 
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should  be  specially  taught  the  conditions  of  national 
health,  both  as  regards  body  and  mind,  or  the  science 
of  anthropology  in  the  widest  sense  of  the  word. 
According  to  the  often  quoted  opinion  of  Descartes,/ 
aif  the  human  species  is  to  be  perfected,  it  is  in  medi- 
cine that  it  is  necessary  to  search  the  means)).. 

The  use  of  climates  in  the  treatment  of  diseases  has 
been  recognised  by  many  professional  and  non-pro- 
fessional writers  from  the  earliest  periods  of  history. 


2.    INFLUENCE   OF   RACE. 

The  tendency  to  certain  constitutions,  temperaments, 
and  diseases  due  to  climate  can  be  modified  or  pre- 
vented in  certain  families  by  means  of  suitable  marriages. 
If  a  person  belongs  to  a  family  with  a  w^eak  physique 
and  an  obtuse  intellect,  he  would  be  well-advised  to 
marry  in  a  family  of  good  physique  and  high  mental 
power;  if  he  be  a  member  of  a  neurasthenic  family, 
he  should  select  a  partner  with  a  sanguine  tempera- 
ment ;  and  if  he  belongs  to  a  consumptive  family,  he 
would  do  well  not  to  marry  at  all,  or  to  marry  in  a 
family  with  a  rheumatic  diathesis,  for  it  is  supposed 
that  rheumatism  is  more  or  less  a  bar  to  tuberculosis. 
Just  as  marriages  and  inter-marriages  among  limited 
number  of  families  give  rise  to  physical  and  mental 
degeneration,  in  the  same  way  inter-marriages  among 
different  good  races  often  give  rise  to,  provided  the 
social  environment  be  favourable,  improvement  of  both 
the  body  and  mind. 

The  relative  immunity  of  the  Portuguese  to  certain 
diseases  has  already  been  described  (^Ch.  X.   2).     It 
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is  possible  that  gout  and  scarlet  fever  are  more  easily 
cured  in  a  Portuguese  than  in  individuals  of  some 
other  races. 


3.  INFLUENCE  OF  GEOGRAPHICAL  OR  PHYSICAL  FEATURES. 

One  of  the  aims  of  governments  and  of  municipa- 
lities should  be  to  preserve  and  improve  the  scenery 
of  a  country,  for  a  beautiful  aspect  of  nature  contri- 
butes to  the  well-being  of  the  people. 

Many  laymen  and  even  some  medical  men,  who 
are  not  personally  acquainted  with  the  local  conditions 
of  Portugal,  judge  of  the  nature  or  the  uses  of  the 
climate  according  to  the  latitudes  of  the  different  places. 
This  leads  to  great  mistakes.  Owing  to  the  Gulf 
Stream  and  the  absence  of  snow-covered  mountains,  the 
diurnal  range  of  temperature  on  the  coast  of  the  Lu- 
sitanian  region  is  much  lower  than  that  on  the  coast  of 
Algarve,  Andalusia  and  Granada. 

A  temperate  climate  in  low  latitudes  has  not  the 
same  influence  in  the  treatment  of  disease  as  one  in 
high  latitudes.  The  difference  is  very  noticeable  in 
the  development  of  the  white  races.  These  do  not 
attain  their  highest  level  of  development  in  the  high- 
lands or  mountains  of  the  tropics  as  they  do  in  the 
temperate  latitudes,  although  the  temperature  be  the 
same. 

The  injurious  effects  due  to  the  dampness  of  the 
soil  can  be  modified  or  corrected  either  by  means  of 
drainage,  or  by  preventing  the  flooding  or  sodding  of 
the  soil  by  means  of  protective  works. 

A   proper    system   of  drainage    has    the    effectof 
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increasing  the  temperature  and  in  decreasing  the  re- 
lative humidity  and  mists.  The  temperature  of  a 
drained  soil,  as  compared  with  the  undrained,  is  higher 
by  o°.5. 

Drainage  by  rendering  the  surface  of  ground  dry 
deprives  mosquitoes  of  their  breeding  medium,  and 
so  diminishes  malaria;  and  by  lowering  the  subsoil 
water,  decreases  the  prevalence  of  tuberculous  diseases 
and  rheumatism.  A  well  conducted  drainage  system 
of  the  malarious  localities  (Ch.  XI.  2)  would  extinguish 
the  disease  in  a  few  years. 

Another  way  of  diminishing  the  water-logged  con- 
dition of  the  soil  of  towns  bordering  on  rivers,  lakes 
or  coasts  is  to  build  protective  walls,  so  as  to  prevent 
the  filtration  of  water  in  the  neighbouring  soil.  Such 
works  carried  out  often  for  commercial  purposes  are 
very  beneficial  from  the  climatic  and  hygienic  point 
of  view.  Similar  works  carried  out  in  Lisbon,  Setubal, 
and  Coimbra  have  reduced  considerably  the  sickness 
and  mortality  in  those  cities.  A  fever  known  in  Lisbon 
as  the  « river  fevers  has  completely  disappeared,  at 
least  in  the  central  portion  of  the  city. 

When  protective  walls  cannot  be  built,  the  borders 
of  rivers  and  rivulets  can  be  protected  by  the  plantation 
of  the  poplars  (Populus  alba  and  P.  nigra),  the  willows 
(Salix  fragilis  and  S.  alba),  and  by  the  reed  (Aritndo 
Donax). 

The  reverse  of  drainage  is  irrigation.  When  large 
irrigation  canals  are  opened  for  agricultural  pur- 
poses, they  influence  to  some  extent  the  climate  of  the 
country.  They  diminish  the  high  temperature  and 
increase  the  moisture  of  the  air,  and  also  to  some 
extent  the  amount  of  rainfall.     A  well  divised  system 
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of  irrigation  of  the  plains  of  the  S.  Continental  region 
would  be  beneficial  both  from  the  agricultural  and  the 
climatic  point  of  view. 

Where  masonr}^  walls  cannot  be  built,  for  they 
are  costly,  the  plantations  of  pines  such  as  those  ini- 
tiated by  D.  Sancho  and  extended  by  D.  Deniz  in 
Leiria,  have  the  effect  of  not  only  preventing  the 
encroachment  of  the  sea,  but  also  in  modifying  the 
marshy  condition  of  the  soil.  There  is  ample  room 
for  similar  improvements  at  Espinho  and  Granja,  and 
in  many  other  places  on  the  coast,  and  also  along  the 
plains  bordering  on  the  Tagus,  the  Sado,  and  some 
other  rivers. 

The  afforestation  of  a  country  has  the  effect  of 
decreasing  the  temperature  during  the  day  in  summer, 
and  in  preventing  the  rapid  radiation  of  the  heat  during 
night ;  in  checking  the  evaporation  from  the  soil ;  and 
in  increasing  to  a  slight  extent  the  amount  of  rainfall. 
The  S.  Continental  region  can  be  greatly  benefited  by 
an  extended  plantation  of  chestnut  trees,  and  the  Cor- 
sican  pines. 

An  extensive  plantation  of  blue  gum-trees  has  the 
effect  of  diminishing  the  dampness  of  the  soil.  A 
striking  example  of  this  kind  is  given  by  the  late 
Sr.  Guerreiro  (i).  At  Vila  Fernando,  where  he  had 
the  charge  of  the  Reformator}  School,  he  found  the 
country  devoid  of  vegetation,  the  soil  clogged  with 
water,  and  the  inhabitants  subject  to  malarious  fevers. 
The  daily  range  of  temperature,  or  the  difference  in 
temperature  between  day  and  night  attained  even  3o"\ 
He  planted  100,000  eucalyptuses,  and  rendered  the 
ground  so  dry  that  after  some  years  there  was  a 
decided  decrease  in  the  prevalence  of  fevers ;  and  the 
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difference  of  temperature  between  day  and  night  did 
not  exceed  iS''  degrees. 

Similar  improvements  can  be  carried  out  in  some 
other  marsliy  grounds  in  various  parts  of  the  country. 

The  chmate  of  certain  cities  and  towns  can  be 
modified,  to  some  extent,  by  planting  in  suitable  situat- 
ions a  row  of  tall  trees.  There  is  room  for  such 
improvements  in  Lisbon  and  at  various  other  places. 

By  preventing  the  overcrowding  of  houses,  by  a 
large  number  of  open  squares  or  gardens,  and  by 
other  means,  the  climate  of  a  city  can  be  rendered 
nearly  similar  to  that  of  the  neighbouring  open  country. 

4.    INFLUENCE  OF   DIFFERENT  CLASSES   AND   SPECIES 
OF  CLIMATES.    PERSONS  UNFIT  FOR  EMIGRATION. 

The  physiological  defects  due  to  climate  can  be 
modified  by  appropriate  institutions  ;  and  the  diseases 
due  to  climate  can  be  treated  by  appropriate  institutions, 
appropriate  change  of  air  whenever  possible,  and  by 
appropriate  medicines  with  a  suitable  diet. 

The  different  classes  and  species  of  climates  are  useful 
in  the  treatment  of  different  constitutions,  different 
temperaments,  and  different  diseases. 

The  effects  of  the  three  zones  of  the  marine 
climate  are  not  the  same.  Due  to  high  barometric 
pressure,  low  daily  and  annual  range  of  temperature, 
higher  absolute  humidity,  strong  winds,  and  great 
purity  of  air,  there  are  in  the  littoral  or  the  saline 
zone  greater  nutritive  changes,  as  shown  by  an 
increase  of  urea  and  of  sulphuric  acid  in  the  urine, 
and  a  decrease  of  uric  and  phosphoric  acids ;  an 
increase  of  appetite  and  a  decrease  in  the  number  of 
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respirations  and  of  pulsations;  and  better  sleep.  The 
amount  of  urine  is  increased,  and  so  also  the  weight 
of  the  body.  In  some  cases  there  is  nervous  excitement 
followed  by  loss  of  sleeep.  The  body  loses  its  heat 
with  greater  ease  at  the  sea  shore  than  in  inland  places 
or  in  altitudes.  This  climate  may  be  described,  in 
favourable  situations,  as  gently  sedative  and  stimulant, 
the  sedative  effects  being  due  chiefly  to  the  equable 
temperature,  and  the  stimulant  action  to  the  winds  and 
breezes. 

The  littoral  zone  is  useful  in  anaemia  and  debility 
and  in  convalescence  from  many  acute  diseases ;  in 
nervous  depressions  due  to  over-work ;  in  chronic 
pleurisy,  chronic  bronchitis,  and,  in  suitable  situat- 
ions, in  some  few  cases  of  incipient  tuberculosis. 
As  a  rule,  the  saline  zone  is  useful  in  tuberculosis  of 
bovine  origin,  as  seen  in  the  enlargement  of  glands 
and  in  diseases  of  bones.  Some  places  in  the  saline 
zone,  where  there  are  extensive  plantation  of  the  pine, 
are  also  useful  in  tuberculosis  of  the  lungs  or  in  tuber- 
culosis of  human  origin.  This  zone  is'particulary  favour- 
able in  anaemic  and  scrofulous  children  and  in  senile 
debility.  Provided  other  conditions  are  favourable,  it 
is  also  useful  in  malarious  fevers.  Some  hysterical 
persons,  and  those  suffering  from  chlorosis  and  ame- 
norrhoea  likewise  do  well. 

The  sea-breeze  :{one  is  less  stimulating  and  sometimes 
more  soothing.  Some  persons  can  sleep  better  in  this 
zone  than  in  the  saline. 

The  inlluence  of  the  inland  marine  zone  depends 
upon  the  altitude  of  the  place  and  upon  the  amount  of 
vegetation.  The  climate  of  moderate  altitudes  near 
the  sea  is  less  tonic  and  more  stimulating. 
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The  littoral  zone  is  contra-indicated  in  advanced 
cases  of  heart  disease,  of  Bright's  disease,  of  con- 
sumtion  and  of  gout.  Some  sea  shores  are  more  in- 
jurious than  others.  Some  especial  cases  ot  incipient 
consumption  find  a  temporary  relief  in  favourale  situa- 
tions, but  in  the  great  majority  of  cases  the  climates  of 
altitudes  are  much  more  favourable  than  the  marine. 
The  littoral  climate  is  also  contra-indicated  in  haemor- 
rhoidal  congestions,  in  biliary  lithiasis  and  in  some 
cases  of  chronic  congestion  of  the  stomach  and  the 
intestines,  and  in  neurasthenia. 

Owing  to  the  great  daily  and  annual  range  of 
temperature,  the  continental  climates  on  the  plains,  if 
not  well-sheltered  or  exposed  to  some  favourable  cir- 
cumstance, as  that  of  a  forest,  are  not  of  much  use  to 
an  invahd.  In  fact,  there  is  no  climatic  station  in  great 
request  in  Portugal  in  the  plains  of  the  continental 
regions.  Under  favourable  conditions  and  in  proper 
seasons,  such  stations  are  useful  in  some  irritative  affect- 
ions of  the  respiratory  organs,  and  in  many  cases  of 
the  circulatory  and  renal  systems. 

Different  altitudes  are  useful  in  different  diseases. 

A  station  of  high  altitude  in  Portugal  requires  an 
elevation  of  1,400  to  1,800  m.  Due  to  low  pressure, 
low  temperature,  and  greater  dryness  and  purity  of  the 
air,  there  is  rapid  evaporation,  the  skin  becomes  dry 
and  cracked,  there  is  greater  thirst,  the  respirations  are 
more  frequent  and  there  is  a  greater  amount  of  expi- 
ration of  carbon  dioxide,  the  blood  shows  an  increase 
of  red-corpuscles;  shortly,  the  nutritive  changes  are 
greater  and  there  is  greater  resistance  to  diseases. 

Antyllus  noticed  long  ago  that  the  elevated  localities 
were  more  healthy  than  the  low,  for  the  air  on  altitudes 
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was  constantly  renewed  (i).  Properly  selected  high 
altitudes  are  very  useful  in  chronic  and  torpid  tuber- 
culosis of  the  lungs,  and  in  all  diseases  which  require 
stimulation  of  organic  life,  in  convalescence  from  acute 
diseases,  anaemia,  physical  and  mental  exhaustion, 
neurasthenia  and  hysteria,  bronchial  catarrh,  and  some 
cases  of  asthma.  Provided  there  is  sufficient  power  of 
resistance,  they  are  useful  in  some  cases  of  diabetes. 
At  high  altitudes  there  is  an  immunity  from  consumption, 
yellow  fever,  and  typhus.  There  is  yet  no  suitable 
station  of  high  altitude  in  Portugal,  although  there  are 
excellent  places  for  its  establishment. 

High  altitudes  are  dangerous  to  old  people,  to  those 
subject  to  heart  disease  and  arterio-sclerosis  ;  and  in 
high  fevers,  and  neurotic  persons.  In  winter,  owing  to 
the  extreme  variations  of  temperature  during  day  and 
night,  they  are  injurious  to  the  gouty  and  the  neuras- 
thenic. 

The  climate  of  medium  altitudes,  700  to  1,200  m.,  is 
less  stimulating  or  more  sedative.  It  is  useful  in  some 
heart  diseases,  and  in  nervous  and  impressionable 
subjects. 

The  value  of  lojv  altitudes,  400  to  700  m.,  depends 
more  upon  their  exposure  to  favourable  or  cool  winds 
in  summer,  and  to  their  woods.  Their  climate  is 
mildly  tonic  and  stimulant ;  in  well-sheltered  situations 
they  act  as  gentle  sedatives. 

The  forests  and  tvoods  of  pines  and  of  blue-gum 
trees  are  useful  in  some  complaints.  In  summer  some 
stations  of  low  altitudes,  owing  to  the  presence  of 
extensive  woods  and  to  the  greater  amount  of  atmos- 
pheric moisture,  give  rise  to  a  sensation  of  cold  quite 
disproportionate  to  their  height.     This  cold  has  not  the 
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same  stimulant  action  as  that  due  to  altitudes.  Stations 
with  woods  are  useful  in  summer  in  broncho-pneumonia, 
but  injurious  in  rheumatic  affections.  Such  stations  are 
not  of  any  use  for  invalids  in  winter. 

The  only  diseases  in  which  the  climate  of  a  city 
is  found  sometimes  useful  are  asthma  and  hay-fever. 
All  weakly  children  and  old  people  resident  in  large 
cities  do  well  by  a  change  to  the  sea-shore,  whereas 
all  middle  aged  persons,  whose  health  is  below  par, 
find  greater  relief  in  altitudes. 

Different  species  and  tj'pes  of  climates  influence  in 
different  ways  the  physical  and  moral  condition  of  man. 

1).  The  defects  due  to  climate  in  iht  physical  deve- 
lopment as  regards  height  and  weight  can  be  corrected 
by  a  well-regulated  system  of  physical  education. 
There  is  a  great  need  of  such  an  education  among  the 
middle  classes,  and  specially  among  the  girls  and 
women  of  this  class. 

The  food  and  drink  have  to  be  regulated  according 
to  climate.  The  evil  effects  of  hot  or  warm  climates 
in  summer  can  be  avoided  by  eating  more  vegetable 
food  than  in  winter,  and  by  the  abstention  from  alcoholic 
drinks.  In  all  climates  and  in  all  seasons  the  purity  of 
water  has  to  be  attended  to.  The  water  from  wells  is 
likely  to  become  impure  in  late  summer  and  in  early 
autumn. 

Suitable  clothing  and  proper  ventilation  of  dwellings 
according  to  seasons  would  cure  or  prevent  some 
diseases. 

2  &  3).  The  moral  and  the  intellectual  character  of 
a  nation  cannot  be  changed,  but  it  can  certainly  be 
modified.  The  whole  aim  of  education  should  consist 
in  suppressing  that  which  is  excessive  or  disadvantageous 
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in  the  national  character,  and  in  supplying  that  in  which 
it  is  deficient.  When  the  influence  due  to  reHgion 
slackens,  it  is  essential  that  the  social  control  should 
be  proportionately  strong. 

Great  grief,  violent  passion,  despondency,  melancho- 
lia, depressiqn  or  irritation  of  mind  are  all  benefitted 
by  a  suitable  change  of  climate  and  of  scenery. 

The  crimes  due  to  Jealousy  and  love  can  be  reduced 
by  the  control  of  erotic  literature  and  of  pornographic 
pictures.  It  would  be  beneficial  also  if  the  newspapers 
would  cease  to  publish  lengthy  reports  of  crimes,  and 
if  they  would  banish  from  their  columns  certain  object- 
ionable advertisements.  Another  and  more  efficient 
way  of  diminishing  crimes  would  be  to  open  more 
schools,  for  according  to  well-known  aphorism  of  Victor 
Hugo  «to  open  a  school  is  to  close  a  prisons. 

Out  of  the  six  species  of  climates  the  most  favourable, 
in  winter  are  the  temperate  and  dry,  as  it  is  found 
in  the  Lusitanian  region,  and  the  temperate  and 
moderately  dry,  as  in  the  Mediterranean  region  ;  and, 
in  summer,  the  warm  and  moderately  dry  in  the 
N.  Atlantic  Region. 

The  temperate  and  drj-  climate  in  winter  is  useful  in 
disease  contracted  in  cold  regions,  such  as  anaemia, 
chronic  rheumatism,  gout ;  in  many  cases  of  bronchial 
catarrh  and  emphysema,  in  lung  affections  with  profuse 
expectoration,  and  in  renal  complaints.  The  more 
feeble  the  patient  the  greater  should  be,  as  a  rule,  the 
temperature. 

The  same  climate  is  also  useful  in  diseases  contracted 
in  hot  climates  such  as  congestion  of  the  liver,  chronic 
dysentery,  or  chronic  diarrhoea,  chronic  dyspepsia, 
malarial  fever,  and  neurasthenia. 
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The  temperate  and  moderately  dry  is  especially  useful 
in  cases  of  lung  disease  with  scanty  expectoration,  and 
in  irritative  affections  of  the  throat.  Some  cases  of 
asthma  do  extremely  well  in  this  kind  of  climate. 

The  warm  and  moderately  dry  in  summer  is  useful 
in  debility,  in  sleeplessness  due  to  intellectual  work,  in 
scrofula  and  rheumatism,  and  in  chronic  pneumonia. 

In  selecting  a  climate  it  is  necessar}^  to  take  into 
account  the  type  of  the  climate  in  which  the  disease 
was  originally  contracted. 

In  the  treatment  of  disease  the  mean  temperature 
and  the  mean  amount  of  moisture  are  not  the  only 
conditions.  A  difference  of  i"  or  2"  degrees  of  tempera- 
ture is  not  of  much  consequence  provided  the  daily 
range  be  low,  the  winds  be  moderate  or  feeble,  and 
there  be,  m  winter,  a  mean  amount  of  sunshine  of  3  or 
4  hours  per  day. 

In  the  case  of  permanent  residents,  the  constancy  of 
the  climate  is  of  importance  to  those  who  suifer  from 
chronic  diseases,  for  in  climates  where  the  weather  is 
very  variable  there  is  a  danger  of  chills.  This  fact 
was  well  exemplified  in  the  various  expeditions  to  the 
poles,  in  which,  provided  due  precautions  were  taken, 
there  was  less  danger  in  catching  colds  than  in  London, 
Paris,  or  Lisbon. 

Among  the  permanent  inhabitants  of  the  temperate 
belt  the  seasons  have,  irrespective,  within  certain  limits,_ 
of  the  types  of  climates,  a  definite  influence  in  treatment. 
Generally  speaking,  the  winter  is  favourable  to  the  treat- 
ment of  diseases  of  the  digestive  and  the  nervous 
systems;  and  the  summer  to  those  of  the  respiratory, 
circulatory  and  renal  systems. 

Taken  as  a  whole,  the  littoral  and  the  sea-breeze 
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:{ones  in  Portugal  are  more  agreeable  to  an  invalid  for 
residence  throughout  the  year  than  any  other  zones  or 
regions  which  are  inland,  for  on  the  sea-shore  the 
winter  is  warmer  and  the  summer  is  cooler  than  in  the 
corresponding  latitudes  and  altitudes  inland. 

By  minute  observation  of  the  meteorological  pheno- 
mena of  one  season,  the  character  of  the  diseases  which 
may  be  expected  in  the  next  season  may  be  more  or 
less  predicted.  An  old  aphorism  says :  Aestas  sicca, 
Roma  perpetuo  saluberrima.  The  treatment  of  diseases 
is  easier  when  the  seasons  are  favourable. 

A  great  deal  of  sickness  and  misery  could  be  avoided 
if  all  emigrants  would  consult  their  medical  advisers 
before  leaving  the  country.  Persons  of  sanguine  tem- 
perament, and  those  with  a  tendency  to  gastric  or  liver 
complaints  should  not  emigrate  to  a  hot  climate  ;  the 
best  temperaments  to  go  there  are  the  lymphatic. 
Persons  with  a  nervous  temperament,  if  not  highly 
sensitive,  can  bear  a  good  deal  of  fatigue  in  all  climates. 
All  persons  emigrating  to  a  hot  climate  should  make 
up  their  minds  to  lead  an  abstemious  life. 


5.   INFLUENCI^  OF  INSTITUTIONS. 

The  progress  of  modern,  or  quite  recent,  civilisation 
is  marked  by  a  continual  and  persistent  ascendancy  of 
the  educational  and  social  institutions  over  the  racial, 
geographical,  and  climatic  factors.  The  advancement 
depends  upon  the  nature  of  the  educational,  the  social, 
the  religious,  the  sanitary,  the  criminal,  the  temperance, 
the  economic  and  other  laws  and  institutions ;  it  depends 
in   fact  upon  the   collective  will  of  the   nation  itself. 


CH.   XII.   5.  THERAPEUTIC  USES.  285 

It  is  useful  to  remember  always  that  it  is  not  enough 
to  have  good  laws  in  the  code,  it  is  necessary  to  put 
them  into  execution. 

The  Portuguese  are  altogether  under  the  moral  and 
intelleclual  thraldom  of  France.  They  accept  without 
question  the  French  guidance,  the  French  example. 
This  is  injurious,  for  it  tends  more  to  exaggerate 
the  natural  defects  due  to  the  race  and  to  the  climate, 
than  to  correct,  to  modify,  or  to  supplement  them. 
The  best  world  type  of  mankind  of  the  future  would 
be,  in  the  opinion  of  some  anthropologists,  a  mixture 
of  the  Slavonic  with  the  mongolian.  The  best  type  of 
European  civilisation,  or  of  individual  culture,  at 
present,  is  a  mixture  of  the  Latin  with  the  Anglo-Saxon. 
Each  taken  separately  has  its  peculiar  advantages 
and  defects. 

The  extreme  love  of  romance  and  poesy,  the  general 
tendency  to  exaggeration  and  day-dreaming,  the  verbo- 
sity with  great  flourishes  of  rhetoric,  can  be  best  cured 
by  making  the  German  or  the  English  language  com- 
pulsory in  all  the  schools  and  colleges,  and  allowing 
the  knowledge  of  French  an  optional  subject,  or  in  other 
words,  by  urging  the  cultivation  of  the  German  or  the 
English  mode  of  thought  instead  of  the  French.  The 
German  is  perhaps  preferable  to  the  English,  on  the 
principle  of  contraria  contrarits,  for  the  German 
genius  is  further  removed  from  the  Portuguese  than 
the  English.  The  French  themselves  have  found  it  out. 
It  is  necessary  to  render  all  public  instruction  more 
practical  and  useful.  It  is  necessary  also  to  instil 
into  the  minds  of  the  public  in  general  saner  ideas  as 
regards  the  dignity  of  labour  and  business.  In  order 
to  avoid  any  misconception  of  the   views   expressed 
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here,  it  may  be  noted  that  the  French  cuhure  is  in  no 
way  inferior  to  the  German.  In  many  respects,  as 
evidenced  by  some  recent  discoveries  and  inventions,  it 
is  far  superior.  But  it  is  not  adapted  to  the  Portuguese 
cHmate,  and  to  the  average  Portuguese  temperament. 
On  the  same  principle,  the  average  German  would  be 
greatly  improved  by  a  certain  amount  of  the  Portuguese 
or  Latin  culture.  Superior  minds  in  all  nations  will 
always  soar  high  over  all  difficulties  ;  it  is  the  average 
minds  that  require  to  be  guided  and  controlled  by 
appropriate  laws  and  appropriate  institutions. 

The  striking  influence  of  education  is  well  exemplified 
by  those  students  who  have  studied  in  Germany, 
England,  and  Switzerland,  as  compared  with  those  who 
have  studied  in  France.  The  former  come  back  with 
their  practical  sense  greatly  developed,  the  latter  with 
a  great  deal  of  theory;  the  former  prefer  facts,  the 
latter  often  sacrifice  facts  to  the  beauty  of  expression. 
It  has  to  be  acknowledged,  however,  that  during  the 
last  few  years  there  has  been  a  great  change  in  the 
system  of  education  in  France.  In  the  Sorbonne  the 
German  influence  is  now  predominant.  But  there  is 
no  reason  why  the  Portuguese  should  buy  their  German 
ideas  at  second-hand. 

The  influence  of  education  is  also  very  strikingly 
illustrated  in  the  formation  of  the  character  of  the 
people  of  the  same  race,  inhabiting  more  or  less  the 
same  climate,  who  come  under  the  Governments  of 
Portugal,  England,  France,  and  Germany  in  dilTercnt 
parts  of  the  world. 

There  is  a  great  need  of  some  new  laws  for  the 
prevention  of  many  avoidable  diseases;  and  there  is  a 
great  need  for  the  strict  execution  of  many  laws  which 
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exist  only  on  paper.  The  large  number  of  deaths  due 
to  small-pox  and  tuberculosis,  and  the  high  rate  of 
mortality  among  infants  demand  instant  attention.  As 
the  dearness  of  the  primary  articles  of  food  is  the  cause 
of  many  diseases,  it  is  necessary  to  revise  the  fiscal 
and  other  laws. 

It  is  not  easy  to  form  an  accurate  idea  of  the  death 
rate  and  prevalent  diseases  of  all  the  communes 
(Concelhos)  or  municipal  centres  of  Portugal.  It  is 
absolutely  necessary  to  publish  an  annual  report  showing 
the  percentages  of  births  and  deaths  of  each  centre, 
together  with  a  note  as  regards  the  prevalent  diseases 
and  their  causes.  The  information  furnished  by  each 
municipality  need  not  occupy  more  than  lo  lines,  and 
as  there  are  about  268  concelhos,  the  whole  report 
could  be  comprised  in  2,(38o  lines,  or  about  5o  to  60  pages. 
Such  a  publication  would  be  an  inducement  to  the 
various  municipalities  to  emulate  in  the  improvement 
of  sanitation  in  their  respective  communes. 

6.   CLASSIFICATION  OF  THE  FIVE  CLIMATIC   REGIONS 
UPON  THERAPEUTIC   BASES. 

Therapeutically  considered,  climates  may  be  divided 
into  stimulant,  sedative,  tonic,  relaxing,  and  depressing. 

It  is  not  easy  to  classify  the  different  species  and 
types  of  climates  according  to  their  therapeutic  effects 
in  all  diseases,  for  one  and  the  same  climate  often  acts 
differently  not  only  in  different  persons  but  in  the  same 
person,  according  to  the  cause  of  disease,  according  to 
the  particular  stage  of  the  same  disease,  according  to 
the  age  of  the  patient,  and  according  to  his  nutritive 
powers  for  the  time  being ;  or,  in  other  words,  a  climate 
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which  is  sedative  under  certain  conditions  may  be 
stimulant  when  the  conditions  are  reversed. 

Generally  speaking,  the  various  climatic  elements 
which  characterise  the  five  classes  of  therapeutic  climates 
may  be  stated  thus  : 

Stimulant:  Low  pressure,  warm  and  moderate  range 
of  temperature,  dryness  of  the  air,  moderate  winds, 
strong  and  prolonged  sunshine  in  winter. 

Sedative:  High  pressure,  cold  and  equable  tempera- 
ture, moderate  moisture,  rainfall  especially  during  night, 
feeble  winds,  moderate  sunshine  without  glare. 

Tonic:  The  stimulant  or  the  sedative  climates  act  as 
tonic  according  to  the  condition  or  needs  of  the  invalid. 
In  either  case  the  action  should  be  moderate. 

Relaxing:  Very  high  pressure,  high  temperature, 
excessive  moisture,  very  feeble  winds. 

Depressing:  When  the  relaxing  elements  are  accom- 
panied by  persistent  cloudiness,  continual  rain,  no 
winds,  no  sunshine,  and  all  atmospheric  phenomena 
preceding  a  storm. 

The  climatic  zones  and  regions  which  are  most 
favourable  in  treatment  are  : 

a)  The  littoral  zones  of  the  Lusitanian  and  Mediter- 
ranean regions  in  winter. 

b)  The  littoral  zones  of  the  N.  Atlantic  and  the 
Lusitanian  regions  in  summer. 


c) 


The  moderate  and  high  altitudes  in  summer. 


d)  And  all  well-wooded  places,  also  in  summer. 

These  remarks  are  to  be  taken  in  a  general  sense, 
for  with  a  good  shelter  or  a  good  exposure,  a  good 
climate  can  be  ft)und,  in  at  least  one  of  the  four  seasons, 
in  all  the  regions.  The  continental  regions  are  less 
favourable  than  the  marine. 
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7.   EFFECTS  OF  THE  FOUR  CAUSES  UPON 
HEALTH   AND    LONGEVITY. 

If  the  climate  of  a  country  be  healthy,  if  the  here- 
ditary conditions  of  the  population  be  sound,  and  if  all 
the  institutions  be  adapted  to  the  climate  and  to  the 
race,  there  is  no  reason  wh}^  the  great  majority  of  the 
population  should  not  attain  the  maximum  development 
of  body  and  mind  of  which  they  are  susceptible,  and 
why  they  should  not  attain  the  age  of  80  years  or  more, 
and  die  of  natural  senile  decay. 

In  the  census  of  1900  it  was  found  that  in  a  population 
of  5,016,267,  there  were  49,439  persons  between  73 
and  79  years  of  age;  32,786,  between  80  and  84  years; 
9,572,  between  85  and  89;  3,192,  between  90  and  94; 
952,  between  95  and  99;  and  3 16,  over  99  years. 

Owing  to  the  high  death  rate  among  children  below 
5  years  of  age,  the  mean  age  at  which  a  Portuguese 
dies  is  low.  The  expectation  of  life  of  males  at  birth 
in  the  British  Isles  is  41.95  years. 

In  the  rural  districts  people  live  just  as  long  or 
somewhat  longer  than  they  did  formerly;  the  longevity 
in  towns  is  much  greater  now  than  it  was  5o  years  ago. 

If  all  the  institutions  be  improved,  there  is  no  reason 
why  the  mortality  in  Portugal  should  not  be  reduced 
to  1 5  or  even  14  per  mille,  and  the  mean  duration  of 
h'fe  raised  to  about  42  years. 


«9 
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NOTES  ON  THE  HEALTH  RESORTS  OF  PORTUGAL. 


PART  11. 
NOTES  ON  THE  HEALTH  RESORTS  OF  PORTUGAL. 


CHAPTER  XIII. 

PRELIMINARY  REMARKS  ON  HEALTH  RESORTS 
AND  THEIR  ADJUNCTS. 


A  change  of  climate  is  good  in 
chronic  diseases. 

Hippocrates  :   On  Epide- 
mics. Sect.  V.  1 3. 

Within  the    Waters   dwell  all 
balms  that  heal, 

The  Waters  hold  all  medicines. 
Medatithi,  in  Rigveda,  B. 

I.,  h.  23,  1.  20. 


I.   THREE   MAIN   GROUPS   OF   HEALTH   RESORTS. 

A  health  resort  is  a  place  where  a  person  regains 
his  normal  health  more  rapidly  than  at  the  place  where 
he  usually  resides.  Some  health  resorts  are  visited 
more  for  pleasure  than  for  health. 

Health  resorts  (Map  II.)  may  be  grouped  under  three 
main  heads:  the  climatic,  or  those  frequented  for  their 
climate;  the  spas,  or  those  frequented  for  their  baths 
and  mineral  waters ;  and  the  sea-batliing  resorts,  or 
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those  frequented  both  for  their  climate  and  for  their 
baths.  Some  of  the  spas  are  also  used  as  climatic 
resorts.  Besides  these  three  groups,  there  are  resorts 
for  special  cures,  such  as  those  for  the  grape  or  the 
fruit  cure,  and  those  for  the  whey  cure. 

Each  resort,  like  each  human  being,  has  its  distinctive 
physiognomy  and  peculiar  characters,  which  can  often 
be  seen  and  felt  but  cannot  be  always  easily  described. 
Each  resort  is  often  more  useful  in  certain  months, 
and  in  certain  diseases  than  in  others.  Some  writers 
imagine  that  a  resort  belonging  to  a  certain  class  or 
species  of  climate  is  as  good  as  another.  This  is  not 
the  case.  All  marine  resorts  with  a  temperate  and 
moderatly  moist  climate  do  not  act  in  the  same  way. 
Each  has  its  typical  characters  and  typical  uses. 

The  climate  of  a  station  may  be  all  that  is  desirable, 
and  the  baths  and  mineral  waters  may  be  excellent, 
but  they  are  not  likely  to  be  frequented  with  pleasure 
by  a  foreigner  unless  his  special  requirements  as 
regards  accommodation,  food,  sanitary  arrangements, 
and  amusements  are  attended  to.  On  the  other  hand, 
a  station  may  fulfil  all  the  requirements,  and  still  an 
invalid,  owing  to  his  own  faults,  may  not  obtain  good 
results  from  its  use.  He  often  forgets  that  he  has  to 
conform  always  to  the  ordinary  rules  of  hygiene  at 
all  places,  and  to  particular  rules  at  each  place  in  each 
country. 

Gelsus  gives  minute  directions  as  to  what  the  weak 
and  the  convalescent  should  do  in  order  to  regain  their 
health.  Among  other  things,  he  recommends  a  warm 
bath,  from  which  they  should  get  out  after  a  while 
and  «gct  themselves  anointed  and  lightly  rubbed)), 
after  which  they  should  get  into  the   bath  again  (i). 
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The  custom  of  anointing  the  body  with  oils  has  fallen 
into  disuse  in  Europe.  There  is  repugnance  to  the 
use  of  oils.  Lord  Bacon,  one  of  the  keenest  observers 
of  nature,  is  of  opinion  that  the  anointing  of  the  body 
with  the  oil  of  olives  or  of  sweet  almonds  in  the 
morning,  before  bathing,  would  be  beneficial  to  health  (2). 
The  custom  is  certainly  useful  in  warding  off  or  in 
enduring  excessive  heat. 

In  Portugal  an  invalid  has  to  guard  himself,  even  in 
winter,  against  excessive  insolation,  and  against  the 
immoderate  use  of  tempting  fruit. 

2.    CLIMATIC  RESORTS. 

There  are  several  classical  writers,  both  professional 
and  lay,  who  recognise  the  value  of  a  change  of 
climate  in  disease.  Among  modern  English  physicians, 
Gregory  remarks :  «Many  diseases  which  cannot  be 
cured  by  any  other  remedies  are  spontaneously  relieved 
or  cured  by  changing  the  air  or  the  heavens))  (1). 
And  Armstrong  says  : 

«Ye  who  amidst  this  feverish  world  would  wear 

A  body  free  from  pain,  ot  care  of  mind, 

Fly  the  rank  city,  shun  its  turbid  air. . ., 

Find  some  woodland  scene,  where  nature  smiles 

Benign,  where  all  her  honest  children  thrive»  (2). 

There  is  no  doubt  that  an  appropriate  change  of 
climate  often  gives  an  invalid  a  new  lease  of  life. 

The  Romans  had,  during  their  domination  in  Por- 
tugal, their  climatic  resorts,  one  of  which  was  situated 
at  or  near  Alcacer  do  Sal,  with  a  temple  dedicated  to 
the  goddess  Salacia,  and  was  frequented  by  the  patri- 
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cians  of  Liberalt'tas  Julia,  or  of  Evora.  But  almost  all 
the  present  climatic  stations  owe  their  origin,  directly 
or  indirectly,  to  the  friars  who  for  many  centuries  had 
the  monopoly  of  all  sciences,  and  who  showed  almost 
always  excellent  judgment  in  the  selection  of  sites  for 
their  monasteries.  As  a  rule,  it  may  be  laid  down 
that  wherever  there  is,  or  there  was,  a  monastery  or  a 
convent  in  the  provinces,  there  the  climate  is  good, 
at  least  for  the  greater  part  of  the  year,  and  the  water- 
supply  is  pure  and  abundant.  Bom  Jesus  do  Monte, 
Bussaco,  Cascaes,  Cintra  (Pena  and  Penha  Longa), 
Estoril,  Estrela,  Monte  Regina  (Arrabida),  and  Santa 
Luzia  (Viana  do  Castelo)  are  some  examples  to  the 
point.  In  connection  with  this  subject  it  may  be 
mentioned  that  the  first  Portuguese  medical  writer,  whose 
works  are  extant  or  published,  was  a  priest,  Pedro 
Juliao,  a  native  of  Lisbon,  who  afterwards  became  a 
Pope  under  the  name  of  John  XXI.  (1276- 1277).  His 
Thesaurus  pauperum  (3)  was  in  the  XIII.  century  one 
of  the  text-books  in  medicine  in  various  centres  of  learn- 
ing all  over  Europe.  Not  to  mention  other  countries, 
there  are  two  manuscript  copies  of  this  work  in 
England:  one  at  Oxford,  and  the  other  at  Cambridge. 
It  was  translated  into  English  by  H.  Lloyde  in  i55o  (?). 
Pedro  Juliao  was  known  to  his  fellow  students  and 
friends  as  the  magister  universalis,  for  he  had  graduated 
in  all  the  faculties  of  the  University  of  Paris.  In  his 
writings  he  was  greatly  influenced  by  the  works  of 
Roger  Bacon,  the  doctor  mirabilis  of  his  friends  and 
contemporaries. 

The  merits  of  the  climate  of  Portugal  were  well 
recognised  b\'  the  British  physicians  from  about  1760 
to  1820,  when  many  of  the  invalids  requiring  a  mild 
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and  healthy  cHmate  were  sent  to  this  country,  but 
owing,  on  the  one  hand,  to  the  poHtical  commotions, 
to  the  lack  of  rapid  communications,  to  the  want  of 
comfortable  accommodation,  and  to  the  ignorance  of  the 
subtle  art  of  advertisement;  and  on  the  other  hand,  to 
the  erroneous  views  held  and  propagated  regarding 
the  temperature,  the  rainfall,  and  the  winds,  the  country 
fell  into  neglect.  Now,  since  1904,  there  is  a  revival, 
a  decidedly  renewed  interest  in  the  climatic  resources 
of  the  country. 

A  climatic  resort  partakes  the  general  characters 
of  the  class  and  of  the  species  to  which  it  belongs. 
A  large  climatic  resort  has  not  only  different  climates 
in  different  seasons,  but  also  different  climates  in  differ- 
ent situations.  The  climate  of  Belem  in  Lisbon,  for 
instance.  Is  quite  different  from  that  of  Bemfica.  In 
a  summary  description  of  a  climatic  resort  it  is  ne- 
cessary to  note,  firstly,  the  class  and  the  sub-class  to 
which  it  belongs ;  secondly,  its  species  in  winter  and 
in  summer;  and,  thirdly,  its  typical  characters. 

With  the  exception  of  two  or  three  places,  the 
therapeutic  uses  of  the  climatic  resorts  have  not  yet 
received  much  attention.  The  use  of  each  resort  has 
to  be  studied  separately,  and  if  possible,  has  to  be- 
specialised.  The  subject  requires  careful,  dispassionate, 
and  prolonged  observations.  This  study  is  difficult, 
for  the  climatic  conditions  cannot  be  renewed  at  will. 
The  value  of  a  climate  may  be  judged  partly  by  its 
positive  or  curative  effects,  and  partly  by  its  negative 
influence  or  by  the  absence  of  certain  diseases  and  by 
the  rate  of  mortalitv. 

Climatic  resorts  are  frequented  not  only  by  invalids 
and  convalescents,  but  also  by  more  or  less  healthy 
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persons  who  require  mere  rest  and  repose  from  their 
active  professional  or  business  life.  An  accurate 
knowledge  of  the  climatic  resorts  of  a  country  places 
in  the  hands  of  a  judicious  physician  a  powerful  means 
for  the  preservation  of  health,  for  the  prevention  of 
many  threatened  weaknesses,  and  for  the  alleviation  and 
cure  of  many  chronic  ailments.  In  fact,  some  diseases, 
such  as  scrofula,  rheumatism,  gout,  laryngitis,  and 
goitre;  some  complaints  of  the  stomach,  liver  and 
nervous  system;  and  some  cases  of  consumption,  and 
chronic  pleurisy,  are  better  cured  or  relieved  by  a 
change  of  air  than  by  any  number  of  drugs.  In 
general  terms,  it  may  be  said  that  all  diseases,  con- 
tracted both  in  the  cold  and  the  hot  belts,  are  relieved 
by  a  change  to  a  temperate  climate. 

Irrespective  of  the  class  and  the  species  of  climate, 
the  place  where  a  person  is  born  and  bred  impresses 
upon  him  certain  physical  and  psychical  characters, 
which  often  act  beneficially  when  the  same  person 
having  resided  elsewhere  returns  to  his  native  air. 
The  native  air  also  acts  beneficially  because  its  cli- 
matic characters  are  often  opposite  to  those  which  gave 
rise  to  the  disease. 

The  climate  of  a  station  may  be  all  that  is  desirable, 
but  the  weather  in  a  particular  season  of  the  year 
may  not  be  favourable,  so  that  the  expectation  of  good 
results  from  a  change  of  air  to  that  resort  may  be 
falsified  by  accidental  or  unexpected  circumstances. 

Some  invalids  in  the  cold  belt  imagine  that  by  going 
to  a  particular  temperate  resort  they  are  sure  of  finding 
a  summer  instead  of  a  winter.  They  are  quite 
mistaken.  There  is  no  place  in  Europe  where  a  winter 
can  be  avoided.     Everywhere  there  is  rain  or  snow, 
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everywhere  there  are  good  days  and  bad  days.  The 
only  difference  between  one  resort  and  another  consists 
in  the  number  of  hours  of  rainfall  and  of  sunshine, 
in  the  degrees  of  temperature,  in  the  percentages  of 
moisture,  and  in  the  force  of  winds.  Portugal  in 
these  respects  has  a  decided  advantage  over  all  other 
countries. 

When  an  invalid  changes  from  a  cold  to  a  warm 
climate,  he  often  feels  a  great  desire  to  eat  more  and 
to  take  active  exercise.  He  has  to  curb  both  these 
inclinations.  In  fact,  it  would  be  wiser  for  him  to  diet 
more  strictly  and  to  take  rest  for  the  first  week,  so  as 
to  get  himself  acclimatised  to  the  place.  These  are 
common  sense  rules,  but  they  are  often  neglected. 

Some  climatic  resorts  are  at  their  best  in  winter, 
some  in  summer,  and  others  in  spring  or  in  autumn. 
There  is  no  resort  equally  good  throughout  all  the 
seasons. 

There  are  some  monographs  devoted  to  the  study  of 
particular  resorts,  and  to  the  selection  of  a  climate  in 
tuberculosis,  but  as  yet  there  is  no  book  on  all  the 
climatic  resorts.  The  reason  is,  climate  has  not  the 
same  practical  interest  to  the  inhabitants  of  the  tem- 
perate belt  as  it  has  to  those  of  the  cold  or  the  hot. 
It  is  due  to  this  fact,  that  the  British  take  more  interest 
in  practical  climatology.  It  is  they  who  have  led  the 
way  to  Madeira,  to  the  Azores,  to  Cintra,  to  Mont' 
Estoril,  and  to  numerous  other  places  both  in  Europe 
and  elsewhere;  and  it  is  they  who  form  about  90  p.  c. 
of  the  foreign  cold  season  visitors  in  Portugal. 

Portugal  presents  a  great  variety  of  climates,  some 
of  which  are,  if  I  may  say  so,  of  international  interest. 
Many   localities  well   recognised   for    their   beneficial 
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effects  remain  to  be  explored  or  utilised.     There  is  an 
ample  field  for  commercial  enterprise  in  this  respect. 

3.   SPAS. 

For  medical  purposes  mineral  waters  are  those  which, 
owing  to  their  temperature  or  chemical  composition, 
have  definite  therapeutic  uses.  Some  waters  are  chiefly- 
used  as  baths,  some  chiefly  as  drinks,  and  a  good  many 
for  both  purposes. 

The  therapeutic  uses  of  baths  and  mineral  springs 
have  been  recognised  from  very  early  periods  of  history. 
The  Romans,  specially,  brought  this  branch  of  science 
to  a  great  perfection.  Pliny  divides  the  mineral  waters 
into  acidulous,  saline,  nitrous,  aluminous,  and  bitu- 
minous; and  indicates  the  uses  of  each.  There  is  not 
a  great  difference  between  this  classification  and  that 
adopted  at  the  present  day.  He  further  remarks,  albeit 
with  some  exaggeration,  that  «the  Romans  found 
themselves  so  well  with  the  use  of  baths  that  they  did 
not  require  any  other  medicine  during  six  hundred 
years))  (i).  There  is  no  doubt  that  a  simple  daily  bath 
would  be  one  of  the  means  of  diminishing  among  the 
poor  a  good  many  diseases,  especially  of  the  skin. 

Almost  all  the  important  Portuguese  baths  and  mineral 
waters  at  present  in  use  M'ere  well  known  to  the  Romans. 
Some  of  them  fell  into  oblivion  since  quite  recently ; 
one  of  them,  St.  Vincent  in  the  district  of  Oporto,  was 
rediscovered  only  in  1901.  The  Roman  baths  were 
neglected  or  destroyed  by  the  barbarians.  The  friars 
took  no  notice  of  them,  for  they  valued  the  cleanliness 
of  the  soul  at  the  expense  of  the  cleanliness  of  the  body. 
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There  is  no  quite  satisfactory  classification  of  mineral 
waters.  Their  classification  upon  geographical  or  geo- 
logical basis  is  of  no  practical  importance.  Usually 
they  are  classified  either  according  to  their  physical 
properties  and  chemical  composition,  or  according  to 
their  physiological  effects  and  therapeutic  uses. 

Rotureau  divides  mineral  waters  according  to  their 
temperatures  into  mesothermal,  or  the  ordinary  tem- 
perature of  baths,  33°. 8,  the  mean  temperature  of  the 
air  being  i5° ;  hyperthermal  or  hot,  or  those  which  have 
a  higher  temperature  than  33". 8;  hypothermal  or  warm, 
those  from  33". 8  to  25";  protothermal  or  tepid,  those 
from  23"  to  i5";  and  athermal  or  cold,  those  below  i5°(2). 
This  classification  has  to  be  somewhat  modified  when 
applied  to  the  waters  in  Portugal.  All  waters  which 
are  below  i8°  have  to  be  considered  as  cold,  for  the 
mean  temperature  of  the  air  in  Portugal  is  higher  than 
in  other  countries  in  Europe. 

When  a  water  contains  less  than  oS"i-6  of  solid 
residue  in  a  litre  and  is  thermal,  it  is  termed  hypomineral 
or  indifferent;  when  the  residue  is  between  o.6  and  Ss"^-, 
it  is  mesomineral  or  moderately  mineral;  and  when  it 
exceeds  3^"^-,  it  is  hypermineral  or  very  mineral  or  very 
saline.  A  simple  table  or  aerated  water  is  usually 
cold;  it  contains  less  than  os™-3,  of  solid  residue,  and 
is  styled  protomineral  or  feebly  mineral. 

For  practical  purposes  mineral  waters  according  to 
their  chemical  composition  may  be  divided  into  8  classes. 
The  following  is  a  very  brief  summary  of  the  principal 
characters  and  uses  of  each  class. 

I)  The  Indifferent  or  Simple  Thermal  Waters. 
These  contain  less  than  os^'-G  of  solid  residue,  which 
consists  chiefly  of  bicarbonate  of  sodium,  chloride  of 
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sodium,  and  a  small  quantity  of  carbonic  acid,  and, 
sometimes,  of  some  suiphureted  hydrogen.  Their 
temperatures  vary  from  20"  to  98°. 5.  These  waters 
are  chiefly  used  as  baths,  and  are  seldom  taken  internally. 
They  are  useful  in  gout,  rheumatism,  liver  complaints, 
skin  diseases,  bronchial  catarrhs  with  scanty  secretion, 
sciatica  and  other  neuralgias,  sleeplessness,  vesical 
disorders,  and  uterine  complaints.  These  baths  are 
sometimes  known  as  acratothermal. 

II)  Sulphurous  Waters.  The  predominant  element 
in  these  waters  is  sulphur,  which  may  exist  as  pure 
sulphide  of  hydrogen  and  oxysulphide  of  carbon ;  or  as 
sulphides  of  sodium,  potassium,  calcium  or  magnesium, 
with  variable  amounts  of  chlorides  and  carbonates  of 
sodium  or  calcium.  These  waters  are  usually  thermal, 
and  are  used  both  internally  and  externally.  Their 
action  is  not  well  understood.  Taken  internally,  they 
act  as  stimulants  of  healthy  organs.  Used  externally, 
when  warm,  they  stimulate  the  cutaneous  function, 
and  act  as  diaphoretic  and  alterative.  They  are  useful 
in  syphilis,  skin  diseases,  especially  prurigo,  urticaria, 
acne,  and  psoriasis ;  chronic  metallic  poisoning;  asthma, 
chronic  catarrh  of  the  alimentary  canal  and  of  the 
respiratory  system;  chronic  gout  and  rheumatism; 
paralysis  and  locomotor  ataxy;  and  in  some  uterine 
disorders.  If  the  baths  be  strong,  they  are  liable  to 
cause  considerable  irritation  of  the  skin. 

III)  Common  Salt  or  Murlvted  Waters.  The  main 
constituent  of  these  waters  is  sodium  chloride  ;  the 
other  salts  present  are  chlorides  of  calcium,  magnesium, 
and  potassium.  Many  contain  carbonic  acide  and  small 
amounts  of  iodine  and  bromine.  These  waters  are 
either  warm  or  cold.     When  the  amount  of  salt  exceeds 
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1.5  per  cent,  they  constitute  brme  baths.  Weak  brine 
baths  contain  i.5  per  cent  to  2  per  cent  of  salt;  moderate, 
2  to  6  per  cent;  and  strong,  above  6  per  cent.  The 
strong  give  rise  to  considerable  irritation  of  skin,  and 
have  to  be  diluted  to  proper  strength.  Mother-lye  or 
Miitterlauge  of  the  Germans  is  the  fluid  which  remains 
after  the  extraction  of  salt  by  boiling.  It  is  added  to 
weak  saline  waters  to  strengthen  them.  The  sea-baths 
described  further  on  belong  to  this  class  of  waters. 
Taken  internally,  in  small  doses,  the  muriated  waters 
stimulate  the  normal  secretions  and  promote  metabolism; 
in  large  doses,  they  act  as  laxatives  or  purgatives. 
They  are  useful  in  scrofula  and  rickets ;  catarrhs  of  the 
alimentary  canal  and  of  the  respiratory  organs ;  neuralgia 
and  some  forms  of  paralysis ;  arthritis  and  lithiasis ; 
dilatation  of  the  heart;  diseases  of  the  liver  and  syphilis. 

When  the  iodine  and  the  bromine  in  the  muriated 
waters  exceed  a  certain  amount,  the  waters  are  termed 
iodated  or  bromated.  These  waters  are  especially 
indicated  in  scrofula  and  in  syphilis. 

IV)  Alkaline  Waters.  The  main  bases  of  these 
waters  are  carbonate  of  soda  and  a  considerable  amount 
of  free  carbonic  acid.  These  waters  may  be  divided 
into  four  sub-classes : 

The  alkaline  and  carbonate  or  acidulous  waters 
contain  more  than  iS'"-  of  bicarbonate  of  soda  in  a  litre 
of  water  as  the  principal  ingredient,  with  a  large  amount 
of  carbonic  acid.  The  other  constituents  are  variable 
amounts  of  chlorides  and  sulphates  of  sodium,  and 
minute  quantities  of  lithia.  These  waters  are  either 
cold  or  warm.  When  they  contain  20  volumes  per  cent 
or  more  of  carbonic  acid,  they  form  carbonated  acid 
baths.     Taken  internally,  they  regulate  the   digestive 
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function  and  increase  the  alkalinity  of  the  blood  and  of 
the  bile ;  and  are  useful  in  dyspepsia,  in  various  catarrhs 
of  the  alimentary  respiratory  and  urinary  systems ;  and 
in  diabetes  and  gout.  As  acid  baths,  they  are  useful 
in  diseases  of  the  heart,  in  various  nervous  disorders, 
and  in  derangements  of  menstruation. 

The  mixed  alkaline  contain,  besides  sodic  carbonate, 
a  large  proportion  of  other  alkaline  carbonates,  such  as 
potash  and  magnesia ;  and  are  useful  in  gastric  and 
intestinal  catarrh;  in  jaundice  and  in  some  forms  of 
diabetes. 

The  alkaline  and  muriated  w^aters  have  the  common 
salt  as  the  predominant  constituent,  varying  from  o.s"^-i5 
to  4.6  per  litre.  They  are  warm  or  cold.  They  are 
largely  used  as  gargles  and  inhalations ;  and  are  espe- 
cially indicated  in  the  first  stage  of  pulmonary  tuberculosis 
and  chronic  gastric  catarrh. 

When  the  alkaline  waters  contain  a  considerable 
quantity  of  lithia,  they  are  termed  lithiated  waters. 
They  are  useful  especially  in  lithiasis  and  allied  disorders. 

V)  Bitter  or  Sulfhated  Waters.  These  contain  a 
considerable  amount  of  sulphates  of  sodium  and  mag- 
nesium, in  addition  to  variable  quantities  of  carbonates 
and  chlorides  of  sodium,  calcium  and  magnesium,  with 
sometimes  some  free  carbonic  acid.  They  are  always 
cold.  Their  chief  action  is  laxative  or  purgative 
according  to  the  quantity  of  water  consumed.  They 
are  indicated  in  constipation,  liver  complaints,  obesity, 
and  some  forms  of  diabetes.  They  are  not  taken,  as  a 
rule,  at  the  source.  They  are  largely  used  in  habitual 
constipation. 

VI)  Earthy  or  Lime  Waters.  These  are  characterised 
by  large  quantities  of  the  salts  of  calcium  and  magnesium, 
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chiefly  in  the  forms  of  sulphates  or  carbonates;  sometimes 
they  contain  free  carbonic  acid  or  free  nitrogen.  They 
are  warm  or  cold.  Taken  internally,  the  carbonates  of 
calcium  and  magnesium  diminish  the  secretion  of  the 
digestive,  respiratory  and  urinary  organs.  The  cold 
water  containing  carbonate  of  lime  with  carbonic  acid 
are  diuretic.  These  waters  are  useful  in  chronic 
catarrhs  of  the  stomach  and  the  intestines,  in  some 
liver  and  pulmonary  complaints,  in  chronic  gonorrhea, 
in  some  skin  diseases,  in  scrofula,  rickets  and  osteo- 
malacia, in  gout,  in  diabetes,  and  in  anaemia  and 
chlorosis. 

VII)  Iron  or  Chalybeate  Waters.  The  principal 
constituent  of  these  waters  is  iron  in  the  shape  of 
carbonate  or  sulphate,  forming  carbonated  iron  waters 
and  sulphated  iron  waters.  Sometimes  the  iron  exists 
in  the  form  of  phosphates.  A  water  is  termed  chaly- 
beate when  it  contains  i  to  2o'^g'"-  of  iron  salts  in  i  litre 
of  water.  The  carbonated  iron  waters  when  they 
contain  an  excess  of  carbonic  acid  are  more  easily 
digested  than  the  sulphated.  These  waters  are  usually 
cold.  They  are  used  both  internally  and  externally. 
Taken  internally,  they  act  as  reconstiluent  and  tonic. 
Those  waters  which  contain  a  considerable  amount  of 
carbonic  acid  are  used  as  iron-baths.  They  are  largely 
employed  in  anaemia,  chlorosis,  debility,  malarial 
cachexia,  atonic  dyspepsia,  chronic  diarrhoea,  hysteria, 
hypochondriasis,  and  sexual  debility. 

VIII)  Simple  Aerated  or  Table  Waters.  These  are 
also  known  as  carbonated,  acidulated  or  gaseous  waters ; 
they  contain  a  large  amount  of  carbonic  acid,  more  than 
^QQC.cm.  in  looo'^'^"''-,  of  water.  The  solid  constituents 
are  less  than  o.8'"-3,  and  consist  chiefly  of  bicarbonates 
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of  sodium  and  of  calcium.  These  waters  are  cold. 
Taken  internally,  they  are  gentle  stimulants  of  the 
digestive,  circulatory  and  nervous  systems.  They  are 
used  plain  or  mixed  with  wines  or  spirits.  Some 
mineral  waters  containing  a  large  amount  of  salts  are 
used  by  thoughtless  persons  as  table  waters.  This  is 
a  great  mistake. 

Some  of  the  eight  classes  of  waters  may  be  further 
modified  by  the  presence  of  various  other  mineral 
substances,  such  as  arsenic,  Jluorine,  and  silica ;  and 
of  various  radioactive  emanations,  and  of  some  rare 
gases,  as  helium,  argon,  -neon,  crypton,  and  xenon. 

As  regards  the  physiological  effects  and  therapeutic 
uses,  mineral  waters  are  classified  like  ordinary'  drugs. 
The  indifferent  and  the  sulphureous  waters  are,  gene- 
rally speaking,  abluent  and  alterative ;  the  muriated  are 
stimulant  of  the  healthy  organs  and  of  the  intestinal 
tract;  the  alkaline  are  stomachic  and  diuretic;  the 
bitter  are  laxative  or  aperient ;  the  earthy  and  the 
chalybeate  are  tonic  and  reconstituent ;  and  the  table 
waters  are  mildly  stomachic  and  diuretic.  Waters 
containing  lithia,  iodine,  bromine,  arsenic,  tluorine, 
silica  and  radioactive  substances  have  the  special  action 
due  to  these  ingredients. 

The  action  of  the  radioactive  emanations  has  attracted 
a  good  deal  of  attention  during  the  last  few  years. 
There  is  always  a  tendency  to  attribute  all  sorts  of 
properties  to  any  newly  discovered  substances.  It  is 
necessary  to  wait  some  more  years  to  see  what  is  their 
exact  action.  At  present  they  are  supposed  to  have 
no  perceptible  action  in  healthy  persons;  but  in  some 
morbid  conditions,  such  as  produced  by  rheumatism, 
they  give  rise  to  a  definite  reaction,  producing  ultimately 
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a  decrease  of  pain  and  of  swelling  of  the  joints.  They 
are  also  useful  in  sciatica  and  ulcers. 

The  action  of  the  quantity  of  water  taken  intevnallj' 
depends  upon  the  solid  constituents.  The  beneficial 
effects  are  influenced  greatly  by  the  frequency  and 
regularity  with  which  the  waters  are  taken. 

There  is  yet  no  quite  satisfactory  e:^planation  as 
regards  the  exact  action  of  mineral  waters  taken 
internally.  The  action  of  these  waters  does  not  depend 
only  upon  the  amount  of  mineral  substances  they  contain. 
Antyllus  noticed  long  ago  that  «the  action  of  mineral 
waters  is  much  more  efficacious  and  energetic  than 
that  of  the  artificial  waters»(3).  Some  attribute  it  to 
the  combination  of  several  substances  chemically  differ- 
ent, others  mainly  to  the  electrical  powers  ;  some  to 
the  ionisation,  and  others  to  the  radioactive  emanations. 
The  fact  is,  to  obtain  the  full  benefit  of  many  of  the 
mineral  waters  it  is  necessary  to  take  them  at  the 
source  ;  and  it  is  hkewise  a  f^ict  that  the  climate,  and 
the  regimen  as  regards  food,  drink  and  exercise 
followed  at  the  various  resorts,  contribute  their  share 
to  the  cure.  Generally  speaking,  all  waters  stimulate 
the  action  of  the  diseased  organs  and  promote 
metabolism. 

The  mineral  waters  are  used  externallf  as  baths. 
The  term  bath  includes  all  forms  of  external  application : 
simple  immersion  baths,  swimming  baths,  and  general 
and  local  douches;  it  also  includes  all  local  applications, 
such  as  gargles,  injections,  irrigations,  inhalations  and 
pulvarisations.  A  bath,  as  regards  its  temperature,  is 
said  to  be  normal  (34''-35"),  warm  (33"-38".8),  hot 
(above  38".8),  tepid  38".8-25"),  cool  (23"- id"),  or  cold 
(below  1 5").     The    Romans    recommended    a    bath   of 
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Yi  hour  increased  to  2  to  2  V2  hours  at  the  end  of  the 
first  week,  and  gradually  decreased  in  the  third  week 
again  to  '/a  hour.  At  present  the  usual  duration  of  a 
bath  is  about  ^/i  hour. 

The  external  use  o(  mineral  waters  is  in  many 
respects  similar  to  that  of  ordinary  water.  Its  special 
action  is  due  to  the  chemical,  electric  and  thermal 
stimulation  of  the  skin,  and  not  to  the  absorption  of 
mineral  substances.  Its  action  is  both  direct  and  reflex. 
The  direct  influences  the  cutaneous  nerves  and  vessels, 
accelerating  the  circulation  of  blood  and  of  lymphatic 
fluid  ;  and  the  reflex  promotes  the  functional  activity  of 
the  circulatory,  respiratory  and  urinary  systems,  giving 
rise  to  increased  metabolism. 

Persons  undergoing  treatment  by  mineral  waters 
have  to  pay  particular  attention  to  their  diet,  specially 
if  they  suffer  from  the  derangement  of  the  digestive 
organs.  The  German  physicians  are  very  exacting  in 
this  respect,  and  it  would  be  a  good  thing  if  others 
would  follow  their  example. 

All  the  spas  are  usually  frequented  from  May  to 
September ;  only  a  few  are  utilised  during  the  whole 
year.  The  Romans  recommended  the  spring  and  the 
autumn  as  the  most  appropriate  seasons  for  balneo- 
therapy. These  are  exactly  the  seasons  during  which 
the  inhabitants  in  the  cold  belt  should  take  their  baths 
in  Portugal. 

The  registered  number  of  spas,  or  those  which  are 
explored,  are  about  73,  and  there  are  about  60  more 
which  remain  to  be  explored.  Out  of  the  total  only 
17  have  been  selected  for  a  short  description  in  these 
pages,  some  for  their  special  medicinal  uses,  and  others 
for  some  particular  reason,  such  as  the  climate  or  the 
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accommodation.  Some  spas,  not  included  among  the 
17,  are  in  great  favour  with  the  inhabitants  of  the  country 
and  with  Spaniards,  but  they  have  no  particular  interest 
to  the  British,  or  other  foreigners.  The  districts  which 
contain  the  largest  number  of  the  registered  sources  are 
Lisbon  (17),  Vila  Rial  (9),  and  Braga(8);  those  containing 
the  lowest  number  are  Guarda,  Portalegre,  and  Faro, 
only  one  each. 

The  spas  have  received  at  the  hands  of  medical  men 
much  more  attention  than  the  climatic  resorts,  but  still 
a  good  deal  of  more  work  is  necessary  to  determine 
and  differentiate  accurately  the  uses  of  some  of  the 
sources  as  compared  with  some  others  of  the  same 
class.  Besides  some  valuable  monographs  on  particular 
sources,  there  are,  among  others,  two  books  which 
give  a  good  summary  description  of  the  principal  baths 
and  mineral  springs  of  Portugal:  one  by  Dr.  Lopes (4), 
and  the  other  by  Dr.  Sarzedas  (S).  From  the  historical 
point  of  view  the  work  of  Dr.  Fonseca  Henriques  (6j 
is  worthy  of  note. 

Compared  with  other  countries  of  the  same  size, 
Portugal  and  the  adjacent  islands  present  not  only  more 
sources,  but  also  a  greater  variety.  Some  of  the 
waters  are  not  known  in  other  European  countries,  but 
have  a  well  deserved  reputation  in  South  America. 

In  order  to  simplify  the  description  of  spas,  the 
characters  of  only  the  principal  source  have  been 
specified. 

4.   SEA-BATHING   RESORTS. 

The  use  of  sea-baths  was  well-known  to  the  ancients. 
Herodotus,  the  physician  and  disciple  of  Agathinus, 
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gives  an  excellent  description  of  the  physiological  action 
and  of  the  therapeutic  uses  of  these  haths.  He  notices 
why  swimming  is  useful,  and  recommends  an  ablution 
of  fresh  water  after  a  bath  of  sea-water  (i). 

The  Romans  had  in  Portugal  a  fashionable  sea-bathing 
resort  with  a  thermal  establishment  at  what  is  commonly 
known  as  Troia,  opposite  to  Setubal.  The  number  of 
sea-bathing  stations  at  present  in  use  is  both  numerous 
and  important. 

The  sea-water  is  similar  in  composition  to  the 
muriated  spas,  but  in  its  uses  and  effects  it  has  some 
distinctive  characters.  Its  action  is  influenced  not  only 
by  its  composition,  but  also  by  its  natural  temperature, 
by  its  dynamic  action,  and  by  the  climate  of  the  open  air. 

The  composition  of  water  in  the  open  sea  is  uniform; 
it  contains  in  looo  parts: 

Chlorine 19.930 

Bromine 0.070 

Soi -'.yjy 

CO3 o .  075 

Sodium II  .o55 

Magnesium 1 .353 

Calcium 0.432 

Potassium o .  399 

Total 36.091 

The  specific  gravity  of  salt-water  varies  from  1.027 
to  1.028,  and  the  mean  amount  of  t(jtal  solids  from 
3  to  4  per  cent.  Besides  chloride  of  sodium  it  contains 
chlorides  and  sulphates  of  potassium,  magnesium  and 
calcium ;  and  salts  of  iodine  and  bromine.  In  summer 
the  composition  is  nearly  constant,  but  in  winter   it 
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varies  considerably  in  some  parts,  especially  near  the 
mouths  of  rivers. 

The  temperature  of  the  surface  of  the  ocean  varies 
greatly  according  to  localities  and  seasons.  The  lovi^est 
temperature  at  which  baths  may  be  taken  with  comfort 
by  ordinary  healthy  persons  is  i5". 

The  dynamic  action  of  sea-baths  depends  upon  the 
size  and  the  force  of  waves.  At  some  places  there  are 
hardly  any  waves,  at  others  they  are  very  high  and 
very  strong. 

The  climate  which  is  favourable  for  bathing  is  that 
in  which  the  temperature  in  the  open  air  is  not  below 
25",  the  winds  are  moderate,  and  there  is  good  sunshine. 

The  action  of  sea-baths  cannot  be  dissociated  from 
the  action  of  the  sea-climate,  for  a  person  who  takes 
sea-baths  resides,  as  a  rule,  near  the  sea.  When 
properly  taken,  sea-baths  act  as  tonic  and  stimulant; 
and  are  beneficial  in  scrofula,  neuralgia,  neurasthenia, 
neurotic  dyspepsia  and  some  cases  of  hysteria.  They 
are  dangerous  in  persons  with  a  weak  heart.  The 
popular  notion  that  sea-bathing  can  do  no  harm  is 
dangerous.  The  artificially  warmed  baths  are  parti- 
cularly useful  in  weak  and  anaemic  persons.  The 
differences  in  the  effects  of  baths  at  different  resorts, 
if  any,  have  not  yet  received  any  attention. 

The  action  of  sea-baths  ought  to  be  always  stimulant. 
The  elements  which  favour  stimulation  are :  a  low 
temperature  of  water,  a  high  specific  gravity,  strong 
waves  and  a  temperate  climate  with  moderate  winds. 
Their  action  is  gently  stimulant  or  almost  sedative 
under  the  following  conditions  :  a  warm  temperature  of 
the  water,  a  very  low  specific  gravity,  no  waves,  and 
a  hot  climate  with  no  winds. 
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A  sea-side  residence  with  sea-bathing  in  summer  and 
in  early  autumn,  when  limited  to  a  few  days,  is  more 
beneficial  on  a  shore  exposed  to  the  north  than  on  one 
exposed  to  the  south,  for  in  the  former  season  the 
prevalent  winds  are  from  the  north. 

Many  frequenters  of  spas  consider  a  change  to  the 
seashore  and  a  course  of  sea-baths  as  complementary 
to  their  treatment. 

In  England,  the  sea-water  is  sometimes  used  inter- 
nally. Dr.  Buchan  describes  fully  the  internal  use  of 
sea-water.  In  large  doses  it  acts  as  a  purgative,  and 
in  small  doses  as  an  alterative.  It  is  useful,  he  says, 
in  round  worms,  fistula  in  ano,  scrofula,  cutaneous 
diseases,  Jaundice,  atrophy  of  children  and,  occasionally, 
in  gravel  (2). 

One  of  the  most  frequent  mistakes  made  in  the  use 
of  sea-baths  is  to  take  them  too  long. 

The  sea-baths  are  taken  chiefly  in  summer  and  in 
early  autumn.  When  the  temperature  of  the  water 
and  the  climatic  conditions  are  favourable,  they  can  be 
taken  in  other  seasons. 

Compared  with  the  Mediterranean  Sea,  the  water  of 
the  Atlantic  Ocean  is  less  blue  and  the  total  solid 
residue  is  less.  According  to  Buchanan  «the  coefficient 
which  expresses  the  relation  between  the  salinity  and 
the  alkalinity  of  the  two  oceans  is  greater  in  the 
Atlantic  (o,5ooo)  than  in  the  Mediterranean  (0,4876) : 
the  difference  is  not  great  but  it  is  quite  definite»  (3). 

The  main  characteristics  of  the  Lusitanian  sea  are  : 
large  waves,  total  solids  3.7  per  cent.;  of  the 
Mediterranean  Sea,  no  waves,  solids  3.2  to  4.1  per 
cent.;  and  of  the  North  Sea,  large  waves,  solids  3.i  to 
3.4  per  cent. 
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Owing  to  the  large  waves,  the  Portuguese  sea-side 
resorts  on  the  Atlantic  coast  are  much  more  agreeable 
than  those  on  the  Mediterranean  coast  of  France  and 
Italy. 

5.   ADJUNCTS  TO  GOOD   HEALTH  RESORTS. 

A  good  resort  should  be  situated  in  a  pleasant 
locality,  with  agreeable  and  healthy  surroundings. 
Many  resorts  owe  their  reputation  not  only  to  their 
climates,  good  mineral  springs  and  comfortable  hotels, 
but  also  to  the  picturesqueness  of  their  scenery,  well- 
kept  woods  and  gardens,  beautiful  lakes,  snow^-topped 
mountains,  the  proximity  of  large  towns,  the  number 
and  nature  of  excursions  that  can  be  made,  the  facilities 
for  boating,  fishing  or  mountaineering,  and  even  to 
some  historical  monuments. 

A  health  resort  has  to  be  laid  out  carefully.  It  is 
sometimes  disappointing  to  see  how  a  good  climate  is 
not  taken  advantage  of  simply  by  not  studying  carefully 
the  way  of  laying  out  the  streets,  and  in  deciding  even 
which  side  a  hotel  should  face !  The  Greeks,  the 
Romans,  and  the  Egyptians  had  better  notions  on 
sanitary  engeneering  than  some  of  the  modern  architects 
and  municipal  authorities.  Vitruvius,  for  instance,  gives 
definite  directions  for  the  selection  of  sites,  and  for  the 
examination  of  the  waters,  and  of  the  climates  of  those 
places  chosen  «principally  for  building  temples  in  honour 
of  Esculapius,  of  Health,  and  of  other  divinities  to  whom 
is  attributed  the  power  of  healing  diseases»  (i)  ;  or,  in 
other  words,  of  places  chosen  for  sanitariums.  But,  at 
present,  at  some  places  everything  is  left  to  mere 
chance.     As  a  general  rule,  it  may  be  laid  down  that 
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in  the  distribution  of  apartments  coolness  and  ventilation 
should  be  kept  in  view  in  the  country  below  the  valley 
of  the  Tagus,  whereas  warmth  and  protection  from 
cold  should  be  the  aim  in  the  country  above  it. 

The  health  resorts  should  be  easily  accessible.  To 
those  who  are  not  sea-sick  a  sea-voyage  is  preferable 
to  a  railway  journey.  In  all  cases  there  should  be 
novexation  regarding  customs  and  octroi.  Good  shelters 
and  waiting  rooms  should  be  provided  at  the  landing 
places,  and  at  the  principal  centres  of  omnibuses  in  a 
town.  There  should  be  good  waiting  rooms  with  good 
seats  at  the  principal  railway  stations. 

The  postal  service  should  be  rapid,  regular  and 
punctual ;  and  the  parcels  should  be  delivered  within 
a  reasonable  period.  The  sanitary  arrangements  at 
the  railway  stations  should  be  good ;  and  the  railway 
restaurants  should  be  clean  and  tidy.  The  fares  for 
carriage  drives  should  be  reasonable. 

At  a  good  health  resort  there  should  be,  if  possible, 
hotels  for  all  classes  of  people  or  for  all  purses.  The 
essential  requirements  of  a  good  hotel  for  the  middle 
classes,  who  always  furnish  the  largest  percentage  of 
visitors,  are  :  thorough  cleanliness  of  rooms  with  a 
soft  bed,  perfect  sanitary  arrangements,  pure  water 
supply,  and  wholesome  food.  All  noises  are  to  be 
avoided  both  inside  and  outside  hotels.  If  children 
be  admitted,  they  should  be  provided  with  playrooms 
or  other  suitable  accommodation.  It  is  curious  that 
in  Portuguese  there  is  no  word  for  «nursery».  In 
Portugal  some  children  dominate  not  only  their  parents, 
but  are  allowed  to  dominate  all  the  guests  at  some  of 
the  small  provincial  hotels.  They  are  allowed  to  do 
just  what  they  like.     This  is  a  great  nuisance  to  almost 
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all  foreigners.  Another  defect  is  that  servants  are 
allowed  to  loiter  on  the  staircases,  where  they  chatter 
and  laugh  as  if  they  were  in  open  fields.  It  may  be 
noted,  however,  that  things  are  mending  slowly.  In 
cooking  food,  it  is  essential  to  use  fresh  butter  and 
when  necessary  good  lard,  but  never  any  suet  or  oils. 
All  highly  seasoned  dishes  should  be  avoided.  Garlic 
should  not  be  used  at  all,  and  onions  only  sparingly. 
It  is  interesting  to  see  how  the  old  Lusitanians,  as 
described  by  Strabo  (Ch.  X.  2),  used  butter  instead 
of  oil  in  their  cookery.  It  would  be  well  if  the 
proprietors  of  many  of  the  small  provincial  hotels 
return  to  this  old  and  wholesome  habit.  Butter  may 
not  be  agreeable  to  some  palates,  but  oil  upsets  the 
digestion  of  those  not  accustomed  to  it.  If  all  the 
Portuguese  and  other  visitors  of  hotels  would  point 
out,  in  a  friendly  spirit,  all  the  defects  they  notice, 
there  would  at  once  be  an  improvement  all  round, 
for  the  defects  are  due,  often,  more  to  ignorance  than 
to  any  other  cause .  Some  of  the  hotels  sacrifice 
comfort  to  external  appearances.  This  is  a  great 
mistake.  What  all  visitors  require  is  real  comfort  in 
their  rooms  or  apartments.  It  is  needless  to  state 
that  the  large  first  class  hotels  are  just  as  good,  if  not 
superior  in  some  respects,  to  similar  establishments 
elsewhere.  In  justice  to  the  smaller  hotels,  it  is 
necessary  to  mention  two  facts  in  their  favour  :  the 
first  is  that  their  proprietors  are  invariably  most 
obliging  .and  willing  to  do  anything  in  their  power 
for  the  comfort  of  their  guests;  and  the  second  is  that 
the  food  they  supply  is  always  abundant,  and  that 
there  is  never  any  sign  of  stinginess.  A  good  hotel 
should  be  provided  with  some  means >  for  amusement. 
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A  good  set  of  books  is  always  welcome;  so  is  a  good 
billiard  table.  A  lawn-tennis  and  a  croquet  ground  are 
always  useful. 

All  the  surroundings  of  a  health  resort  should  be 
rendered  as  agreeable  as  possible.  There  should  be 
good  roads  and  good  foot-paths  all  round,  with  benches 
at  suitable  places  for  rest.  The  roads  should  be  made 
in  such  a  way  as  to  reduce  the  dust  to  a  minimum. 
There  should  be  always  at  least  one  good  public 
garden  or  park.  Social  and  intellectual  amusements 
should  be  provided  according  to  requirements.  The 
special  requirements  of  each  class  of  visitors  should 
be  studied.  At  present  no  pleasure  resort  is  favoured 
by  any  British  tourist  which  does  not  possess  good 
golf-links.  A  well  regulated  casino  with  good  music 
is  appreciated  by  all. 

The  general  drainage  of  a  health  resort  should  be 
perfect,  and  the  water  supply  good  and  abundant. 
The  sanitary  condition  of  many  of  the  places  described 
in  the  following  pages  has  been  studied  by  Dr.  Mon- 
tenegro (2).  Compared  with  England,  there  is  no  doubt 
that  Portugal  as  a  whole  lags  behind  ;  but  compared 
with  other  Latin  countries,  there  is  no  difference,  or 
hardly  any  difference.  As  a  guarantee  to  foreigners, 
all  hotels  should  be  required  to  furnish  a  certificate* 
of  the  government  Health  Officer  of  the  District 
stating  that  the  sanitary  arrangements  are  in  good 
working  order,  and  that  the  water  supply  is  pure. 
There  is  a  law  to  this  effect,  but  it  is  seldom  put  into 
practise. 

The  public  health  of  a  health  resort  should  be 
irreproachable.  All  measures  should  be  taken  to  do 
away  with  mosquitoes  and  house  Hies.     The  presence 
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of  a  large  number  of  house  flies  is  a  sure  sign  that 
the  place  is  not  cle'an. 

Many  persons  of  means  readily  invest  their  money  in 
Portugal  in  building  hotels  at  any  spa ;  but  they  do  not 
show  the  same  alacrity  in  building  hotels  for  the  sake 
of  climate.  It  seems  to  me  that  it  would  be  more 
advantageous  to  build  hotels  at  certain  select  spots 
with  a  good  climate,  for  such  hotels  would  be  frequented 
in  two  seasons;  in  summer  by  the  Portuguese,  and  in 
winter  by  the  foreigners.  Another  idea  which  has  not 
yet  taken  root  is  for  one  class  of  people  to  build  hotels, 
and  another  class  to  rent  them  and  manage  them.  A 
well-built  and  well-placed  hotel  in  a  town  is  a  better 
investment  at  present  than  a  house  with  flats  to  let. 
The  building  must  be  adapted  to  the  requirements  of 
persons  of  moderate  means. 

In  the  following  six  chapters  the  health  resorts  are 
grouped  according  to  the  regions  in  which  they  are 
situated,  for  by  this  means  an  idea  can  be  formed  of 
the  climate  which  may  be  expected  at  each  place,  and 
also  of  the  nature  of  the  spas. 

A  work  entitled  Art  and  Nature  in  Portugal  (3) 
gives  excellent  illustrations  of  many  of  the  resorts 
described  in  these  pages. 
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CHAPTER  XIV. 
HEALTH  RESORTS  IN  THE  NORTH  ATLANTIC  REGION. 

Climate :  cold  and  moderately  moist 
ill  nnnter ;  warm  and  moderately 
dry  in  summer. 

Spas :  bicarbonated,  and  sulplntreous. 

The  general  characters  and  therapeutic  uses  of  the 
various  resorts  depend  upon  the  class,  the  species,  and 
the  type  of  climate  to  which  they  belong,  and  can  be 
easily  made  out  from  the  description  given  in  Chapters 
IX.  and  XIII.  Only  the  special  uses,  if  any,  are 
noticed  in  the  description  of  each  resort  in  this  and 
in  the  following  chapters. 

A.  CLIMATIC  RESORTS. 

The  principal  climatic  resorts  in  the  North  Atlantic 
region  are  :  Viana  do  Castclo,  Oporto,  Bom  Jesus  do 
Monte,  and  Seixoso,  in  the  climatic  subregion  Entre 
Douro  e  Minho;  Granja  and  Espinho,  and  Eigueira  da 
Foz,  in  Beira  Mar ;  and  Coimbra,  and  Bussaco,  in 
Beira  Alta.  It  may  be  mentioned,  once  more,  that 
the    boundaries    of    the    climatic    subregions    do    not 
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correspond  always  with  the  boundaries  of  the  Provinces. 
The  subregion  Minhu  is  sometimes  styled  the  « Summer 
Garden  of  Portugal)).  Virchow,  the  famous  pathologist 
and  anthropologist,  who  made  as  excursion  to  Braga 
in  September,  1880,  in  describing  the  region  says: 
«He  who  has  travelled  during  weeks  on  the  burning 
plains  and  bare  mountains,  devoid  almost  of  any  trace 
of  vegetation,  experiences  an  intense  pleasure  in  finding 
himself  suddenly  in  a  country  so  charming,  so  rich, 
so  cool,  and  so  green  .  .  .  There  is  in  this  province 
such  an  exhuberation  of  vegetation  that  I  could  not 
mention  any  other  place  similar  to  it  among  the  countries 
visited  by  me  in  Europe»  (i).  He  then  proceeds  to 
explain  why  it  is  so. 

The  capitals  of  the  districts  in  this  region  not  included 
among  the  health  resorts  are:  Braga,  Aveiro,  andVizeu. 
Braga,  200  m.  above  the  level  of  the  sea,  is  a  very 
ancient  city,  famous  for  its  cathedral.  Aveiro,  10  m., 
situated  on  both  sides  of  the  Ria  or  the  Lagoon  of 
Aveiro,  and  near  the  estuary  of  the  Vouga,  has  been 
styled  the  «Lusitanian  Venice)) ;  it  was  formerly  a  port 
of  considerable  importance.  Vizeu,  640  m.,  is  situated 
on  a  hillock  between  the  rivers  Diio  and  Vouga,  and 
is  dominated  by  its  cathedral,  which  is  famous  for  its 
architecture  and  its  pictures. 

I.    VIANA  DO  CASTELO. 

Marine,  littoral  and  riparian.  Winter:  moderately 
cold  and  moist,  very  saline.  Summer:  jrarm  and  feebly 
dry,  saline. 

For  the  sake  brevity  the  word  « temperate »  is 
omitted   in   this  and  in   the   following  head-notes  after 
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the  words  ivarm,  moderately  luarm,  cool,  and  moderatly 
cool. 

•  Viana  do  Gastelo,  so  named  after  a  castle  built  in 
1253  to  defend  against  foreign  invasion,  is  the  capital 
of  the  district  of  the  same  name.  It  is  known  as  the 
«Pearl  of  the  North»  on  account  of  its  beautiful  aspect. 
It  is  situated  in  41°  42'  N.  lat.,  and  85  km.  by  rail 
from  Oporto,  on  the  right  bank  of  the  Lima  and  on 
the  coast,  partly  on  a  low  plain  and  partly  on  the 
gentle  slopes  of  a  hillock,  among  healthy  surroundings, 
for  there  are  no  marshes  in  its  vicinity.  It  consists 
of  2,235  households  with  10,490  inhabitants.  On  its 
eastern  side,  it  is  dominated  by  the  beautiful  hill  of 
Santa  Luzia  (553  m.),  a  prolongation  of  the  Serra  of 
Arga,  commanding  a  charming  view  of  the  city  and 
its  surroundings.  It  is  said  that  the  Romans  had  on 
this  hill  a  city  known  as  «Cividade)).  The  friars  had 
a  monastery  on  its  slopes. 

The  cHmate  of  Viana  is,  like  the  subregion  Minho, 
under  the  influences  of  the  south-west  winds  in  winter, 
and  to  some  extent  in  summer,  which  render  its  climate 
very  saline  in  the  former,  and  saline  in  the  latter. 
It  is  moderately  cold  and  moist  in  winter,  and  warm 
and  feebly  dry  in  summer.  The  soil  is  partly  ter- 
tiary; the  water  supply  is  good  and  pure,  43.34  1. 
per  inhabitant.  The  scenery  all  along  the  Lima  is 
charming.  The  Lima  was  known  in  the  time  of  Strabo 
as  Lethe  or  the  Oblivion. 

Viana  offers  a  good  and  healthy  littoral  climate  from 
late  spring  to  early  autumn.  The  hill  of  Sta.  Luzia 
could  be  converted  into  one  of  the  most  attractive 
summer  resorts.  It  has  an  excellent  water-supply,  a 
good  road,  and  a  large  building  which  was   intended 

2t 
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to  be  a  hotel.  Viana  forms  a  good  centre  for  several 
very  interesting  excursions.  Viana  (from  Lat.  piuea) 
had  formerly  a  large  and  important  wine  and  fishing 
trade,  and  it  was  in  this  city  that  the  British  had  their 
first  colony  or  community  in  Portugal. 

2.   OPORTO. 

Urban,  marine,  littoral  and  riparian  hills,  most 
temperate,  Jhictuation  moderate,  range  equable.  Win- 
ter: moderately  cold  and  moist,  very  saline,  rainfall 
excessive,  evaporation  moderate.  Summer:  ivarm 
and  feebly  moist,  saline,  rainfall  scanty,  evaporation 
feeble. 

Oporto  or  ((The  Port)),  the  second  city  of  Portugal 
and  the  capital  of  the  North,  is  situated  partly  on  the 
coast  and  partly  on  the  Douro,  in  41°,  8' 6"  N.  lat. 
It  is  supposed  to  consist,  like  some  other  cities,  of 
seven  hills;  its  highest  point  of  elevation  is  160  m. 
For  climatic  purposes  it  may  be  divided  into  three 
parts :  the  main  portion  of  the  city  on  the  right  bank 
of  the  Douro;  the  Vila  Nova  de  Gaia,  on  the  left  bank; 
and  the  narrow  and  low  portion  of  Foz,  Vilarinha, 
and  Matozinhos,  on  the  sea  coast.  Both  the  banks 
of  the  river  consist  of  steep  rocks  of  granite.  The 
city  is  decidedly  picturesque,  and  certainly  more  Por- 
tuguese in  the  manners  and  the  customs  of  the  inha- 
bitants than  Lisbon.  It  has  42,890  households  with  a 
population  of  194,010.  It  contains  several  open  places 
and  gardens,  the  most  important  of  which  are  the 
park  of  the  Crystal  Palace,  the  Campo  dos  Martires 
da  Patria,  and  the  garden  of  St.  Lazarus  in  front  of  the 
National  Library. 
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The  mean  temperature  in  winter  is  9°. 08,  in  spring 
i3°. 66,  in  summer  19*^.59,  and  in  autumn  14". 96.  The 
means  of  the  maxima  and  the  minima  for  the  four 
seasons  are:  i3°.i7  and  5°. 86;  17^.43  and  9°.9o;  25°. 39 
and  1 5°. 72;  and  i7°.43  and  ii".44.  The  evaporation 
in  winter  is  i55"""  and  in  summer  25 1,  and  the  relative 
humidity  is  80.7  and  74.9,  respectively.  The  rainfall 
is  477"^"". 5  in  winter;  291.4  in  spring,  121.1  in  summer, 
and  343.4  in  autumn ;  total  1 233"™. 6.  The  mean  number 
of  days  of  rainfall  is  i58.  Mists  are  frequent;  they 
are  19.5  days  in  winter,  and  16.6,  20. 3  and  24.5  in  the 
three  other  seasons.  The  mean  number  of  days  of 
snowfall  during  the  year  is  19.  i.  The  mean  number 
of  hours  of  sunshine  in  December  is  i23,  and  in 
winter  455.  The  climate  of  Oporto  is  changeable. 
The  best  and  the  healthiest  months  of  the  year  are 
May,  June,  and  April ;  and  the  worst  are  October, 
September  and  January  (i).  The  difference  in  tem- 
perature between  sun  and  shade  is  greater  than  in 
Lisbon. 

Owning  to  the  evercrowding  and  the  poverty  of  the 
population,  the  sanitary  condition  is  not  good.  The 
death  rate  is  3 1.2  per  mille.  The  water  supply  is 
good,  but  insufficient,  only  14  litres  per  inhabitant.  A 
complete  modern  system  of  drainage  is  being  laid  out, 
which,  when  completed,  will  no  doubt  improve  the 
public  health.  There  is  a  great  similarity  in  the 
climates  of  Oporto  and  Barcelona,  but  the  annual 
fluctuation  in  the  former  is  10^.75  less,  which  is  due  to 
influence  of  the  Gulf  Stream. 

Oporto  is  of  great  interest  as  a  pleasure  resort. 
The  English  colony  of  the  city  dates  from  1654,  and 
the  English  factory  from  1786.     The  healthiest   part 
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of  the  town  is  San  Joao  da  Foz,  formerly  the  property 
of  the  Benedictine  Friars  of  St.  Thirso.  Many  people 
go  there,  and  to  Matozinhos,  for  a  change  of  air.  It 
has  a  casino,  and  a  golf  course. 

The  most  important  places  in  the  environs  of  Oporto, 
from  the  climatic  point  of  view,  are  Povoa  de  Varzim 
towards  the  north-west ;  and  Gran j a  and  Espinho 
towards  the  south. 


i.    BOM  JESUS  DO  MONTE. 

Marine,  inland-hill,  sylvan.  Winter:  cold  and  tnoist. 
Summer:  moderately  warm  and  feebly  moist. 

This  place,  also  known  as  Bom  Jesus  de  Braga,  is 
in  the  district  of  Braga.  It  is  famous  for  its  old 
sanctuary  and  for  its  beautiful  situation.  It  lies  in 
41". 33'  N.  lat.,  and  at  a  distance  of  25  km.  in  a  direct 
line  from  the  sea.  It  is  situated  about  midway  or  at 
an  elevation  of  400  m.  on  the  western  slopes  of  Monte 
Espinho,  and  at  a  distance  of  2  V-2  km.  to  the  east  of 
the  city  of  Braga.  Although  not  very  far  from  the 
coast  still  it  is  not  well  exposed  to  sea-breezes.  It 
has  good  gardens,  and  several  pleasant  walks  in  the 
woods  near  by.  The  top  of  the  hill  presents  a  fine 
view  of  the  surrounding  country.  The  town  of  Braga 
is  57  km.  by  rail  from  Oporto,  and  there  is  a  funicu- 
laire  leading  to  the  Monte. 

Owing  to  the  favourable  position  and  to  the  woods 
the  climate  is  moderately  warm  and  feebly  moist 
in  summer;  it  is  very  healthy.  The  water  supply  is 
good. 

Bom  Jesus  is  the  most  frequented  inland  resort  of 
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Minho.  It  is  chiefly  used  by  the  people  in  the  north 
as  a  place  of  rest  and  repose  after  a  cure  at  a  spa  or 
at  the  sea-shore.  Its  special  medical  uses,  if  any, 
are  not  known.  It  forms  a  good  centre  for  several 
interesting  excursions. 

4.    SEIXOSO. 

Marine,  inland-highland,  sylvan.  Summer:  mode- 
rately hot  and  dry. 

This  is  a  place  at  Lixa,  an  important  village  in  the 
Serra  of  Seixoso,  in  the  district  of  Oporto,  and  at  a 
distance  of  22  km.  from  Cahide.  It  is  sheltered  from 
the  north  and  the  east  winds,  and  is  exposed  to  the 
south.  It  has  the  best  residential  hydropathic  establish- 
ment in  Portugal,  which  is  situated  at  an  elevation 
of  5oo  m.,  and  at  a  distance  of  46  km.  from  the  sea. 
The  soil  is  dry,  and  there  are  good  woods  consisting 
chiefly  of  pines  and  of  eucalyptuses. 

The  climate  is  dry,  and  healthy.  The  mean  tem- 
perature in  summer  is  22''.  The  water  suply  is  excellent, 
yielding  a  solid  residue  oS'^o362 ;  it  is  supposed  to 
possess  some  diuretic  properties.  The  air  is  free  from 
dust,  balmy  and  pure. 

The  sanitarium  is  devoted  to  the  treatment  of 
anaemia,  gout  and  diabetes;  and  some  diseases  of  the 
circulatory,  digestive  and  nervous  systems.  It  is  also 
a  place  for  the  grape  and  milk  cures.  No  consumptives 
are  admitted.  A  railway  line  is  being  made  from 
Penafiel  to  Seixoso ;  its  length  is  82  km.  The  pro- 
prietor of  the  sanitarium  is  Dr.  A.  Cerqueira  Magro. 
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5.   GRANJA  AND  ESPINHO. 

Marine,  littoral  lowland.  Summer:  warm  and  feebly 
moist,  saline. 

Granja  and  Espinho  are  two  contiguous  places  in 
the  district  of  Aveiro,  i5  km.  by  rail  to  the  south  of 
Oporto.  Granja,  which  dates  only  from  1854,  is  the 
most  fashionable  seaside  resort  in  the  north ;  and 
Espinho  is  more  in  favour  with  the  middle  classes. 
Both  of  them  suffer  from  the  encroachment  of  the  sea. 
Their  soil  is  sandy  and  there  are  several  dunes. 
Near  Granja  there  are  good  pine  woods.  In  summer 
the  climate  is  rendered  mild  by  the  full  exposure  of 
the  two  stations  to  sea-winds  and  sea-breezes;  in  winter 
it  is  strongly  saline.  The  water  supply  and  the  public 
health  are  good. 

Both  the  places  are  largely  freguented  in  summer 
for  rest  and  for  sea-bathing.  They  are  beneficial  in 
anaemia  and  scrofula.     Espinho  has  a  golf  club. 

6.    FIGUEIRA   DA  FOZ. 

Marine,  littoral  and  riparian  lowland.,  saline. 
Winter:  cool  and  feebly  dry,  rainfall  rerj  jftoderate. 
Summer:  moderately  hot  and  dry,  rainfall  very  scanty. 
This  town  forms  the  chief  seaport  of  the  district  of 
Coimbra,  and  is  situated  partly  on  the  right  bank  of 
the  Mondego,  and  party  on  the  coast,  in  40^.9'  N. 
lat.  and  at  220  km.  by  rail  from  Lisbon.  Its  mean 
elevation  is  about  10  m.  and  its  soil  is  sandy.  It  is 
partially  sheltered  on  the  north-east  by   the  Serra  of 


CH.   XIV.   7.  NORTH  ATLANTIC  REGION.  827 

Buarcos.  The  number  of  inhabitants  is  6,93o,  and  of 
households,  i,6oo. 

The  cHmate  is  heakhy.  The  mean  temperature  in 
summer  is  22". 8  and  in  winter  i3'\8  (?).  The  mean  of 
rainfall  in  summer  is  67'""\88,  and  in  winter,  268""". 20. 
The  water  supply  is  good  and  abundant,  66  1.  per  head. 
The  temperature  in  winter  requires  confirmation.  I 
have  classified  the  station  as  cool. 

This  station  is  very  largely  frequented  in  summer; 
it  is  in  great  favour  with  the  Spaniards  of  the  provinces 
of  Leon  and  Estremadura.  It  can  be  utilised  as  a 
winter  resort.  It  has  two  casinos.  It  is  on  the  coast 
of  the  commune  of  Figueira  that  Wellington  landed 
i,3oo  troops  in  1808.  In  olden  times  Figueira  formed 
the  principal  port  of  Portugal. 


Marine,  inland-hill,  partly  lowland  and  riparian, 
most  temperate,  fluctuation  i^ery  moderate,  range 
equable.  Winter:  moderately  cold  and  feebly  moist, 
rainfall  very  jnoderate,  evaporation  excessive.  Summer: 
ivarm  and  dry,  rainfall  scanty,  evaporation  excessive. 

Coimbra,  the  capital  of  the  district  of  Coimbra,  and 
till  1911  the  only  university  town  in  Portugal,  is 
situated  in  4o°i2'3o'''  N.  lat.,  in  the  enchanting  valley 
of  the  Mondego,  and  at  a  distance  of  38.5  km.  from 
the  sea.  There  is  no  place  the  praises  of  which  have 
been  so  frequently,  so  largely,  and  so  deservedly 
sung,  as  that  of  Coimbra: 

Coimbra,  terra  d'encanto, 
Do  Mondego  alegre Jlor... 


328  HEALTH  RESORTS  OF  PORTUGAL.         CH.   XIV.   7. 

((Goimbra,  the  land  of  enchantment,  the  beautiful 
flower  of  the  Mondego».  The  principal  or  the  main 
portion  of  the  city  lies  on  the  right  bank  of  the  river, 
on  the  rather  steep  slopes  of  a  spur  of  the  Serra  of 
Lorvao  rising  to  a  height  of  12b  m.  On  the  western 
bank  rises  the  Monte  de  Esperan9a  with  the  famous 
Quinta  das  Lagrimas  (Villa  of  Tears)  and  Fonte  de 
Amores  (Fountain  of  Love).  The  portion  of  the  town 
which  lies  on  the  borders  of  the  river  is  known  as 
the  Baixa  or  the  Low  Town;  is  has  a  mean  elevation 
of  5  to  6  m.  above  the  mean  level  of  the  river.  The 
population  is  2o,58o  and  the  number  of  households, 
4,590.  The  soil  is  dry;  and  the  vegetation  is  abundant. 
There  is  an  excellent  plantation  of  the  black  poplar. 

The  climate  of  Goimbra  is  most  temperate.  The  mean 
temperature  in  winter  is  9°. 66,  in  spring  1 3°. 58,  in  summer 
19°. 90  and  in  autumn  1 5^.59.  The  means  of  the  maxima 
and  of  minima  in  the  four  seasons  are:  i3°.22  and 
6°.o8;  i9°.34  and  9^.65 ;  27°.  16  and  i5°.26;  and  2o^54 
and  11°. 5.  The  evaporation  in  winter  is  3i3'""'  and  in 
summer  8o3;  and  the  relative  humidity  75.22  and  68.79 
in  the  two  seasons,  respectively.  The  rainfall  is  255""". 5 
in  winter,  292.9  in  spring,  79.0  in  summer,  and  266.6 
in  autumn.  The  mean  number  of  days  of  rain  is  139.8. 
The  number  of  days  of  mist  is  74.0;  and  of  snow,  19.0. 
The  mean  number  of  hours  of  sunshine  in  December 
is  i34,  and  in  winter,  441.  The  N.N.W.  wind  brings 
in  more  rain  than  that  from  any  other  quarter.  Although 
Goimbra  is  in  a  lower  latitude,  and  more  inland, 
its  mean  temperature  in  summer  is  nearly  the  same 
as  that  of  Oporto.  The  mortality  is  lowest,  according 
to  Dr.  J.  Gid,  in  June,  May  and  April ;  and  highest  in 
January,   December    and   September   (i).     Diarrhoea 
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among  children,  and  bronchial  affections  are  the  most 
frequent  complaints.  The  malarious  fevers,  which  were 
formerly  prevalent,  have  disappeared  since  the  building 
of  the  river  embankments.  The  water-supply  is  good, 
about  40  1.  per  inhabitant. 

The  climate  is  sedative  and  tonic,  it  is  at  its  best 
in  spring.  It  is  useful  in  neurasthenia  and  some  other 
nervous  affections.  The  city  is  well  worthy  of  the 
attention  of  the  tourist ;  it  has  several  points  of  great 
historical  and  literary  interest.  The  Monte  de  Es- 
peran^a  commands  a  beautiful  view  of  the  Serra  of 
Louza  on  one  side,  and  of  Bussaco  on  the  other.  The 
botanical  gardens,  which  date  from  1774-75,  are  well 
stocked  with  many  exotic  plants,  and  are  worthy  of  a 
visit. 

8.    BUSSACO. 

Marine,  inland-hill^  very  sylvan.  Winter:  cold  and 
moist.     Summer:  moderately  ivarm  and  feebly  moist. 

Bussaco,  one  of  the  best  and  most  attractive  of  the 
Portuguese  health  resorts,  is  situated  in  the  district  of 
Aveiro,  in  4o°2i'6"  N.  lat.,  at  a  distance  of  40  km. 
from  the  sea,  and  of  from  3  to  4  km.  from  the  railway 
station  of  Luso.  The  Serra  of  Bussaco,  which  is  a 
portion  of  the  Serra  of  Caramulo,  occupies  an  area  of 
400  hectars,  and  is  enclosed  in  a  stone  wall  measuring 
3H'^75o.  Its  highest  point,  the  Cruz  Aha  or  the  High 
Cross,  rises  to  647  m.  The  hotel,  a  unique  building 
of  its  kind,  intented  at  first  to  be  a  royal  residence,  is 
situated  among  the  woods  at  the  elevation  of  357  ""^• 
The  soil  consists  chiefly  of  schale;  and  there  are  several 
springs  of  pure  water. 

Bussaco,  said  to  be  a  corruption  of  bosque  sacra,  or 
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the  « sacred  wood»,  is  famous  for  its  marvellous  and 
luxuriant  vegetation,  the  existence  of  which  is  due  in 
the  first  instance  to  the  care  and  perseverance  of  the 
Benedictine  Friars,  who  had  a  monastery  there ;  and 
of  the  Carmelites  later  on.  Pope  Gregory  XV.  granted 
a  bull,  dated  23  July  1622,  excommunicating  any  woman 
who  entered  the  enclosure  of  Bussaco;  and  Urban  VIII. 
issued  another,  dated  28^^  March  1645,  applying  the 
same  penalty  to  anybody  who  cut  down  or  caused  any 
harm  to  trees  belonging  to  the  monastery.  Both  the 
bulls,  inscribed  on  marble  tablets,  are  placed  at  the 
Coimbra  Gates,  formerly  the  main  entrance  to  the 
domain. 

Among  the  most  important  old  trees  which  form 
the  woods  are  the  cypresses  (Cupressus  litsitajiica, 
erroneously  termed  the  Goa  or  Bussaco  cedar),  the 
oaks,  the  chestnuts  and  the  pines.  A  tree  that  thrives 
well  is  the  camphor  cinnamon  (Cinnamomum  cam- 
pliora).  Within  the  last  few  years  the  woods  have 
been  enriched  with  niany  other  specimens  of  the  exotic 
and  the  indigenous  floras. 

The  climate  of  Bussaco  is  mildly  warm,  and  mo- 
derately and  pleasantly  moist  in  summer ;  and  cold, 
and  moist  in  winter.  It  is  the  best  Portuguese  forest 
climate ;  the  air  is  pure,  light  and  healthy,  and  free 
from  dust,  which  is  so  annoying  at  some  other  places. 
There  is  a  stillness  in  the  air  which  is  very  soothing. 
The  tall  trees  break  the  force  of  the  north  winds, 
and  the  mountains  on  the  east  shelter  it  from  the  hot 
east  winds  in  summer,  and  the  cold  winds  in  winter. 
It  snows  as  at  Coimbra,  but  the  mists  are  more 
frequent.  The  water  supply  is  pure  and  abundant  and 
the  drainage  is  good. 
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The  strong  and  the  healthy  can  visit  Bussaco  in  all 
seasons  ;  but  the  invalid  must  avoid  it  in  v^inter.  The 
favourite  season  with  the  English  is  late  winter  and 
spring ;  and  with  the  Portuguese  the   summer.     The 


in  dry  chronic  bronchial  affections;  in  anaemia  and 
convalescence  from  acute  diseases ;  and  in  neurasthenia 
and  some  other  nervous  affections.  It  must  be  avoided 
in  winter  by  the  rheumatic  and  the  gouty.  To  the 
residents  of  Lisbon  and  Oporto,  it  is'a  far  more  desirable 
place  for  a  change  of  air  than  either  Cintra  or  Bom 
Jesus  do  Monte,  for  it  is  further  removed  from  the  sea 
influence.  To  the  English  tourist  it  has  a  special 
interest,  owing  to  the  battle  of  Bussaco  fought  on  the 
27'."^  September,  1810,  by  the  Anglo-Portuguese  army 
under  the  command  of  Wellington.  It  forms  a  good 
centre  for  many  pleasant  excursions.  The  Cruz  Alta 
commands  a  good  view  of  the  Serra  of  Estrela.  This 
resort  is  susceptible  of  great  development.  The  present 
hotel  was  built  as  a  summer  residence  and  is  placed 
among  woods.  A  hotel  and  some  villas  on  the  outskirts 
of  the  forest,  as  at  the  Gates  of  Coimbra,  would 
be  very  useful,  for  they  could  be  utilised  by  the  invalid 
throughout  the  whole  year.  The  baths  of  Luso,  described 
further  on,  are  within  reach  of  the  hotel  at  Bussaco. 


B.  SPAS. 

The  most  important  spas  in  the  North  Atlantic  region 
are  :  Melga9o,  Gerez,  Caldelas,  Vizela,  and  Entre-os- 
Rios,  in  the  subregion  Entre  Douro  e  Minho;  Curia,  in 
Beira  Mar ;  and  Luso,  in  Beira  Alta. 
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Among  the  other  spas  in  this  region  may  be  mentioned 
the  following:  Moncao,  in  the  district  of  Viana  ;  San 
Vicente,  in  Oporto;  Amieira,  in  Coimbra;  and  Felgueiras 
and  San  Pedro  do  Sul,  in  Vizeu. 


9.   MELGA^O. 

Earthf,  cold,  moderately  mineral,  calcic  carbonated, 
chalybeate,  and  gaseous  carbonated. 

This  spa,  the  most  northern  in  Portugal,  is  situated 
in  the  district  of  Viana  do  Castelo,  at  a  distance  of 
i^'^b  from  the  left  border  of  the  Minho,  and  of  46  km. 
from  the  sea,  in  a  very  pleasant  and  picturesque  position, 
at  an  altitude  of  70  m.  above  the  sea-level.  Its  mean 
temperature  in  summer  is  25*^;  its  air  is  pure,  and  the 
public  health  is  good. 

These  waters  have  come  into  use  only  since  i885, 
but  they  are  gaining  ground  year  after  year.  Their 
temperature  is  i5";  they  are  clear,  inodorous  and 
agreeable  to  taste.  The  total  fixed  residue  is  is^^-g, 
composed  chiefly  of  bicarbonates  of  calcium  0.9,  of 
sodium  0.4,  and  of  magnesium  0.2;  carbonate  of  iron 
o.o5 ;  and  lithia  0.007.  They  contain  a  large  quantity 
of  frtie  carbonic  acid,  i8'^-9. 

Melgafo  is  very  efficacious  in  some  forms  of  diabetes; 
it  is  also  useful  in  anaemia,  chlorosis  and  dyspepsia. 
The  waters  are  bottled  for  export.  The  dose  is  from 
60  to  3oo  gm.  The  season  lasts  from  iS'.*^  May  to 
3 1*.*  October. 

Monsao,  an  indifferent,  hot,  and  sodic  carbonated  spa, 
is  largely  frequented  by  the  Spaniards  in  cases  of 
rheumatism   and   skin   diseases.     One  of  the  bathing 
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establishments   was   originally  built  by  Mr.    Richard 
Allen,  who  was  a  British  Consul  at  Viana  do  Castelo. 

10.    GEREZ. 

Indifferent,  hot,  warm  and  tepid,  sodic  carbonated 
and  Jliiorinated,  a^otised  and  ox/genated,  and  slightly 
sidphureted. 

This  is  one  of  the  most  important  spas  not  only  of 
Portugal  but  of  the  whole  of  Europe.  It  is  situated  in 
the  district  of  Braga,  at  a  distance  of  47  km.  to  the 
north-east  of  the  city  of  Braga,  and  at  an  altitude  of 
468  m.  on  the  slopes  of  the  Serra  of  Gerez,  which 
rises  to  a  height  of  1.433  m.  At  its  foot  runs  the  river 
Cavado.  The  soil  is  granitic  and  dry.  The  vegetation 
is  very  dense,  and  extremely  rich  in  the  variety  of 
indigenous  species ;  the  most  common  tree  is  the  oak. 
The  climate  in  summer  is  warm,  the  mean  temperature 
being  19*^.7 ;  in  May  the  temperature  is  12°. o,  and  in 
October  11°. 2.  The  air  is  dry  and  pure.  The  mountain 
breezes  are  strong  and' agreeable.  The  drinking  water 
is  pure.     The  resident  population  is  only  35o. 

This  spa  was  known  to  the  Romans.  Recent  exca- 
vations have  brought  to  light  coins  of  the  time  of 
the  Emperors  Gallianus  and  Constantius.  There  are 
several  sources  with  temperatures  varying  from  48^.2 
to  18°. 2;  the  most  useful  is  the  Bica.  The  water  of 
this  source  is  clear,  inodorous  and  pleasant  to  taste  ; 
its  temperature  is  41°. 7,  and  its  composition  is  as  follows: 

Bicarbonate  of  sodium gm.    0.0875 

»  »   potassium 0.0142 

»  »  calcium 0.0123 
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Bicarbonate  of  lithium o.oo3 1 

»  »  magnesium o.ooiS 

Fluoride  of  sodium 0.0228 

Sulphate  of  sodium 0.0278 

Chloride  of  sodium 0.0227 

Silicate  of  sodium 0.0422 

Silica 0.0616 

Oxide  of  iron  and  aluminium o.oooi 

Total 0.2960 


Oxygen i  .78 1 

Nitrogen 1 1 .  189 

According  to  Dr.  Jorge,  this  water  contains  more 
fluorides  than  any  other  source  in  Europe  (i),  and  it  is 
to  these  sahs  that  he  attributes  its  chief  therapeutic 
uses.  The  estabHshment  is  one  of  the  best  in  the 
country.  Prof.  Pinto  finds  Gerez  to  be  the  most 
radioactive  waters  for  drinking  purposes  among  the 
()  sources  which  he  has  examined (2). 

These  waters  are  specific  in  Hver  complaints,  when 
complicated  especially  with  diabetes.  They  are  used 
both  internally  and  externally.  They  increase  the 
appetite,  produce  slight  relaxation  of  the  bowels,  and 
give  rise  to  a  large  discharge  of  brick  red  deposit  in 
the  urine.  They  are  especially  useful  in  persons 
returning  from  the  tropics,  and  suifering  from  engorge- 
ment of  the  liver,  and  cirrhosis;  and  from  enlargement 
of  the  spleen.  They  are  also  useful  in  gouty  and 
rheumatic  affections.  In  many  respects  they  have  a 
great  resemblance  with  those  of  Carlsbad.  The  season 
lasts  from  iS^h  May  to  3iV  October.  The  waters  are 
bottled  for  export.     Dose  i5  to  200  gm. 

Gerez,  owing  to  the  mildness  of  the  climate  is  useful 
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as  a  climatic  resort  in  summer.  It  has  good  fishing 
and  good  mountaineering.  The  valley  of  Teixeira, 
looo  m.,  presents  a  fine  site  for  a  sanitarium  of 
medium  altitude. 

II.   CALDELAS. 

Indifferent,  warm  and  tepid,  calcic  carbojiated  and 
very  radioactive. 

This  spa  is  situated  in  the  district  of  Braga,  at  a 
distance  of  17  km.,  to  the  north-east  of  the  city  of 
Braga.  It  lies  in  the  valley  of  Albito,  at  an  altitude 
of  128  m.,  and  on  the  slopes  of  the  hill  S.  Pedro. 
The  country  all  round  is  well  cultivated.  The  mean 
temperature  from  June  to  November  is  23-'.  The 
public  health  is  very  good. 

The  Romans  were  likewise  acquainted  with  this  spa. 
There  are  six  sources,  all  of  which  have  more  or  less 
the  same  composition.  Those  used  for  internal  admi- 
nistration are  Bica  de  Fora  and  Bica  Barbosa.  Their 
temperature  varies  from  32". 5  to  23".  The  solid  residue 
varies  fromo?'"!©  to  o.i3,  and  consists  chiefly  of  calcic 
bicarbonates.  The  radioactivity  of  these  waters  stands, 
according  to  Moreau(i),  next  to  those  of  Badgadstein 
and  Plombieres. 

These  waters  are  used,  like  those  of  Plombieres, 
chiefly  in  enteritis  and  other  diseases  of  the  digestive 
organs  depending  upon  or  accompanying  rheumatism 
and  gout.  They  are  useful  in  haemorrhoidal  aflections 
and  in  some  skin  diseases. 
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12.  VIZELA  AND  TAIPAS. 

Vizela  is  indifferent,  hot,  tepid  and  cold,  sulphureted 
and  sodic  carbonated. 

This  spa,  the  Harrogate  of  Portugal,  is  situated  also 
in  the  district  of  Braga,  6  to  7  km.  to  the  south  of 
Guimaraes,  amid  beautiful  surroundings,  on  the  borders 
of  the  rivulet  Vizela,  an  affluent  of  the  Ave.  The 
vegetation  consists  of  a  good  many  oaks  and  chestnut 
trees,  not  to  mention  many  vineyards'.  The  climate 
in  summer  is  hot  and  very  dry. 

The  Romans,  who  were  well  acquainted  with  these 
waters,  considered  them  to  be  one  of  the  best  of  their 
kind.  There  are  more  than  5o  sources  with  tem- 
peratures from  65°  to  i5";  the  most  important  of  which 
are  Mourisco  on  the  left  border  of  the  Vizela,  and 
Lameiro  on  the  right  border.  These  waters  are  clear 
and  strongly  sulphureted;  the  temperature  of  the  source 
Lameiro  is  65°.  According  to  Dr.  Lourenco's  analysis 
1000  gm.  of  Lameiro  contains  o.s^oogiS  of  sulphureted 
hydrogen ;  and  of  Mourisco,  0.00862.  The  former  yields 
solid  residue  of  o.g""34  ;  and  the  latter  o.33,  consisting 
chiefly  of  alkaline  carbonates  and  sulphates.  The 
establishment  is  one  of  the  best. 

This  spa  is  very  valuable  in  rheumatism  and  syphilis. 
It  is  also  useful  in  scrofula,  catarrh  of  the  larynx  and 
the  lungs,  and  in  skin  diseases.  The  waters  are 
employed  both  internally  and  externally.  The  establish- 
ment is  open  throughout  the  year.  The  station  has  a 
good  park  and  excellent  walks. 

Taipas  is  indifferent,  jvarm  and  sulphureted. 

It  is  situated  to  the  north-west  of  Guimaraes,  on  the 
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right  bank  of  the  Ave,  at  a  distance  of  about  7  km. 
from  Guimaraes  and  from  Rraga.  It  was  hkewise 
explored  by  the  Romans.  There  are  four  sources ; 
their  temperature  varies  from  32*^  to  28";  and  their 
composition  is  nearly  the  same  as  that  of  Vizela  but 
more  sulphureted.  They  have  a  well  established 
reputation  in  skin  diseases.  The  season  lasts  from 
i"}  May  to  3o'.''  November. 

l3.   ENTRE-OS-RIOS. 

Indifferent,  slightly  tepid  and  cold,  sodic  sulphided 
and  sulphureted. 

Entre-os-Rios,  so  named  on  account  of  its  situation 
between  the  Douro  and  its  affluent  the  Tamega,  lies 
in  the  district  of  Oporto,  and  at  a  distance  of  16  km. 
to  the  south-east  of  the  city  of  Oporto,  and  at  an  altitude 
of  200  m.  above  the  sea-level.  The  climate  is  hot  and 
dry,  but  very  healthy;  the  environs  are  agreeable. 

There  are  four  groups  of  sources,  the  most  important 
of  which  is  that  of  the  Torre  or  «Tower)).  The  water 
of  all  the  sources  is  clear  and  transparent,  with  a 
strong  smell  and  taste  of  sulphureted  hydrogen  ;  the 
temperature  of  the  Torre  is  17''. 5,  and  of  the  other 
sources  from  18". 5  to  i3".5.  The  amount  of  sulphureted 
hydrogen  in  the  water  of  the  Torre,  according  to 
Dr.  Lourenco,  is  os^ooiS  in  1000.  Its  total  solid 
residue,  oe™43,  consists  of  sulphide  of  sodium  and 
ammonium ;  of  alkaline  carbonates  and  chlorides,  and 
of  lithia  0.002.  The  thermal  establishment  is  very 
good.     There  is  a  hall  for  gymnastics. 

The  waters  are  chiefly  used  in  diseases  of  the 
respiratory  organs  and  in  rheumatism.     Their  action 
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is  similar  to  that  of  the  spas  of  Cauterets  and  Luchon. 
They  are  used  both  internally  and  externally  ;  and  there 
are  special  arrangements  for  the  use  of  mud-baths. 
There  are  good  walks,  and  excellent  boating.  The 
season  lasts  from  i*.'  June  to  i5l''  October.  The  waters 
are  bottled  for  export;  their  dose  is  loo  to  i5oS"\ 

San  Vicente,  an  indifferent,  slightly  tepid  and  sul- 
phureted  source,  is  utilised  in  the  treatment  of  pulmonary 
complaints  and  of  rheumatism. 


14.    CURIA. 

Earthy,  tnoderately  mineral,  somewhat  tepid,  calcic 
sulphated,  and  chalybeate. 

.  Curia  is  situated  in  the  district  of  Aveiro,  at  a  distance 
of  96  km.  by  rail  from  Oporto.  It  lies  in  a  fertile  and 
well  cultivated  region.  The  climate  in  summer  is 
moderately  hot  and  dry. 

This  spa  has  come  rapidly  into  favour  since  1902. 
There  are  three  sources,  all  of  which  have  nearly  the 
same  composition.  The  waters  are  clear,  inodorous 
and  saline  to  taste;  their  temperature  varies  from  19*^.75 
to  1 8". 4.  The  principal  source  yields  in  looo^"'^-  of 
water,  a  residue  of  2S"i-4,  consisting  of  calcic  sulphate 
iS"^-,  sodic  bicarbonate,  carbonate  of  iron  0.0 1,  and 
lithia  0.002. 

Curia  is  very  efficacious  in  gout  and  in  uric  acid 
diathesis.  The  season  lasts  from  i5'!'  May  to  3o'.'' 
October.  The  waters  are  bottled  for  export.  Dose 
100  to  i.Sofi'".  These  waters  bear  a  great  resemblance, 
both  in  composition  and  uses,  to  those  of  Contrexcville. 
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ID.    I.USO. 

Indt^jreut,  wavm,  sodic  muriatcd,  and  gaseous  car- 
bonated. 

Luso  is  situated  in  the  district  of  Aveiru,  on  the 
western  slopes  of  the  Serra  of  Bussaco,  at  an  elevation 
of  200  m.  above  the  sea-level.  These  waters  can  be 
frequented  from  Bussaco,  the  distance  between  the 
Hotel  of  Bussaco  and  the  Bathing  Establishment  being 
about  2  km.  Luso  is  well  drained  and  healthy.  The 
climate  is  warmer  and  drier  than  that  of  Bussaco. 

These  waters  have  come  into  use  since  the  middle 
of  the  last  century.  They  flow  from  the  carboniferous 
rocks  of  Bussaco;  they  are  clear,  inodorous  and  insipid; 
their  temperature  is  27". 5.  The  fixed  residue  in  loooS"^- 
is  o8'"-o47,  composed  mainly  of  chloride  of  sodium, 
with  a  considerable  quantity  of  free  carbonic  acid,  o.o63. 

This  spa  is  useful  in  albuminuria,  and  in  rheumatism 
and  gout.  It  is  recommended  also  in  some  diseases  of 
the  skin  and  of  the  digestive  organs.  The  waters  are 
used  both  internally  and  externally.  They  are  also 
bottled;  dose  100  to  iSoS""-,  The  season  lasts  from  i!' 
May  to  3 1*.*  October. 

Amieira,  a  tepid,  moderately  mineral  and  sodic 
muriated  spa  is  largely  frequented  by  those  sulfering 
from  diseases  of  the  stomach  and  of  the  skin. 

Felgueira  has  hot,  tepid  and  cold  sources,  all  indiffer- 
ent and  sodic  carbonated,  useful  in  rheumatism  and 
gout. 

San  Pedro  do  Sul  has  hot,  indifferent  and  sulphureted 
sources,  useful  in  diseases  of  nerves,  and  in  aravel. 
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C.   SEA-BATHING   RESORTS. 

16.    SEA-BATHING  RESORTS   IN   THE  N.   ATLANTIC   REGION. 

Viana  do  Castelo,  Foz  (Oporto),  Granja,  Espinho, 
and  Figueira  da  Foz,  already  described  under  the 
climatic  resorts,  are  largely  used  also  for  sea-bathing 
purposes.  Besides  these,  Povoa  do  Varzim  is  very 
popular  among  certain  classes ;  and  Leca  da  Palmeira 
is  a  favourite  of  the  English  colony  at  Oporto.  From 
Mattozinhos  to  the  bar  of  the  Douro  there  are  several 
small  sandy  shores  utilised  for  baths  by  the  residents 
of  Oporto;  one  of  these  is  known  as  the  «praia  dos 
ingleses)),  or  the  beach  of  the  English.  The  Spaniards 
form  a  very  large  percentage  of  the  foreigners  who 
frequent  the  sea-bathing  resorts  in  Portugal. 

The  temperature  of  the  water  along  the  coast  of  the 
N.  Atlantic  region  is  warmer  in  summer  and  autumn 
than  that  of  the  water  on  the  coast  of  the  Lusitanian. 
This  is  due  to  the  influence  of  the  Gulf  Stream,  which 
in  these  seasons  sweeps  from  north  to  south. 

The  sea-water,  collected  on  the  coast  of  the  Povoa 
do  A^arzim,  was  roughly  analysed  about  90  years  ago. 
A  litre  of  water  contains  a  solid  residue  of  3ig'"o4, 
as  follows  : 

Chloride  of  sodium gm.  28.80 

»        »   magnesium 4.86 

»         »   calcium 0.78 

Sulphate  of  sodium 3. 60 

The  sea-baths  are  frequented  mostl\-  in  late  summer 
and  early  autumn.     Owing  to  the  milder  climate,  they 
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are,  generally  speaking,  preferable  to  those  in  the  south. 
The  south-west  winds  which  are  felt  in  this  region 
even  in  summer  render  the  climate  more  saline. 
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CHAPTER  XV. 

HEALTH  RESORTS  IN  THE  LUSITANIAN  REGION. 

Climate:  cool  and  feebly  dry  in 
winter;  hot  and  very  dry  in  summer. 

Spas:  muriated  and  sulphureted. 

A.  CLIMATIC  RESORTS. 


The  principal  resorts  in  the  Lusitanian  region  are : 
Cintra,  in  the  subregion  Northern  Estremadura;  Mont' 
Estoril  and  Lisbon,  in  the  Central  Estremadura;  Se- 


Beira  Baixa.  The  subregion  Central  Estremadura  may 
be  styled  the  Land  of  Perpetual  Spring  or  Perpetual 
Garden,  for  the  roses  and  some  of  the  mimosas  Hower 
there  during  the  whole  year. 

With  the  exception  of  Guarda,  all  the  other  resorts 
are  situated  in  the  district  of  Lisbon.  Among  the 
capitals  or  chief  towns  of  the  districts  not  included 
among  the  health  resorts  are  Leiria,  Santarem,  Castelo 
Branco,  and  Portalegre.  Leiria,  ii3  m.  above  the 
level  of  the  sea,  is  situated  in  a  very  fertile  valley 
bathed  by  the  Liz  and  the  Lena,  and  is  dominated  by 
a   hillock    with    picturesque    ruins   of  an    old    castle, 
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formerly  the  residence  of  D.  Deniz,  named  the  Hus- 
bandman. Santarem,  loo  m.,  placed  upon  a  small 
hill,  was  for  a  certain  period  the  seat  of  royalty ;  it 
commands  an  excellent  view  of  the  Tagus,  especially 
in  winter.  Castelo  Branco,  470  m.,  lies  on  a  high 
and  picturesque  situation.  And  Portalegre,  480  m.,  is 
situated  on  a  spur  of  the  Serra  of  Portalegre. 

I.    CINTRA,   AND   THE   SERRA  OF   CINTRA. 

Cintra :  marine,  sea-breeze-hill,  very  sylvan,  most 
temperate.  Winter:  cold  and  moist,  rainfall  moderate. 
Summer:  warm  and  feebly  moist,  rainfall  very  scanty. 

Cintra  (from  Cynthia,  the  moon :  there  was  formerly 
at  Cintra  a  temple  dedicated  to  the  Moon)  is  one  of 
the  most  charming  resorts  not  only  of  Portugal,  but 
of  the  whole  of  Europe.  It  was  well  known  to  the 
Romans  and  to  the  Moors.  The  monks  of  St.  Jerome 
had  a  monastery  at  Pena.  The  widespread  renown 
of  Cintra  among  the  English-speaking  people  is  due 
to  the  glowing  descriptions  of  the  place  given  chiefly 
by  Beckford,  «the  wealthiest  son  of  England)),  by 
Southey,  and  by  Byron.  «No  words  can  convey)), 
says  Beckford,  « an  adequate  idea  of  the  bloom  of 
the  atmosphere  of  Cintra,  and  the  silvery  light  of 
the  sea))  (i).  Southey  considers  it  the  most  blessed 
spot  on  the  habitable  globe, 

wWhere  the  tired  mind 

Might  rest  beyond  the  murmurs  of  mankind*)  (2). 

And  Byron  compares  it  to  a  «glorious  Eden,  in  a 
variegated  maze  of  mountain  and  glen»  (3). 


es 


IS 
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The  central  portion  of  the  town  of  Cintra,  where 
the  Pa^o  de  Cintra  or  the  Old  Palace  is  situated,  lies 
in  the  north-eastern  extremity  of  the  Serra  of  Cintra 
in  38°,  47'2"  N.  lat.,  at  an  elevation  of  207  m.,  and 
at  a  distance  of  9  km.  from  the  sea,  and  of  28  km. 
by  rail  from  Lisbon.  Its  highest  point,  the  Cruz  Alta, 
or  the  High  Cross,  attains  an  elevation  of  329  m. 
The  soil  consists  of  secondary  formation,  with  some 
granite  and  some  modern.  One  of  the  great  advantage 
of  the  place  is  that  it  is  so  near  the  sea. 

The  vegetation  is  extremely  rich  and  varied.  It 
very  rich  in  palms,  mosses,  and  ferns.  The  tree-ferns 
thrive  exceedingly  well,  and  form  a  marked  feature 
of  many  gardens.  The  camelias  are  abundant  and 
superb.  Various  species  of  araucarias  and  eucalyptuses 
grow  luxuriantly.  Among  the  indigenous  trees  and 
shrubs  the  most  worthy  of  note  from  the  climatic 
point  of  view  are  the  sycamore  (Ace?^  pseudo-Platamis), 
the  Lusitanian  prune  (Priinus  hcsitanica)^  the  Portu- 
guese or  the  acute-leaved  ash  (Fraxinus  angustifolia), 
the  bilberry  (Vaccinium  Myrtillus),  and  the  sweet-gale 
(Myrica  Faya). 

The  population  is  7,38o,  and  the  number  of  house- 
holds, 1760.  Most  of  the  villas  are  surrounded  by 
beautiful  gardens,  and  a  few  by  large  parks.  On  the 
summit  stands  the  Palace  of  Pena,  on  the  site  of  a 
monastery  founded  in  i5o3,  and  towards  the  western 
extremity  of  the  town  is  Monserrate,  the  splendid 
property  of  the  Cooks  since  i(Sr)3. 

The  climate  of  Cintra  is  very  agreeable  in  summer. 
The  mildness  is  due  not  so  much  to  the  elevation  as 
to  the  vegetation,  and  to  the  mountain  and  sea  breezes. 
The  temperature  at  the  central  part  is  about  3"  to  4" 
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degrees  lower  than  in  the  surrounding  country.  The 
mountain  intercepts  the  moisture  of  the  north  and  the 
north-west  winds.  The  evaporation  from  the  dense 
vegetation  increases  the  amount  of  moisture  in  the 
air.  The  chmate,  as  a  whole,  has  a  great  similarity 
with  that  of  the  North  Atlantic  region,  as  is  evident 
from  the  presence  of  the  sycamore  and  other  trees. 

The  meteorological  observatory,  placed  on  the 
northern  side  of  the  town  and  in  a  hollow,  does  not 
give  an  accurate  idea  of  the  central  portion  where  all 
the  hotels  are  situated.  The  Observatory  was  opened  in 
1908,  and  is  located  at  an  elevation  of  2o5  m.,  as  compared 
with  95  m.  at  Lisbon.  The  mean  temperature  at  9  a.  m. 
in  the  first  and  the  last  decades  of  January  1909,  were 
9°. 7  and  8°.4,  as  compared  with  7°. 49  and  8^.4,  res- 
pectively, at  Lisbon.  In  July  the  figures  were  19". 94 
and  20''. 7,  as  compared  with  22''. 47  and  22". 3.  The 
means  of  the  maxima  and  the  minima,  of  the  first  and 
the  last  decades  in  January  were  12°. 97  and  6^.9 ;  and 
in  July  22^.84  and  i5'\57.  As  the  station  is  used  as 
a  summer  resort,  the  figures  for  July  are  rather  high. 
The  real  value  of  the  place  will  be  better  established 
when  the  observatory  is  removed  to  the  centre  of  the 
town,  as  it  will  be  done  very  shortly.  The  relative 
humidity  is  more  than  that  of  Lisbon,  and  so  also  is 
the  rainfall.  In  summer  the  top  of  the  mountain  is 
often  covered  with  mist. 

The  air  is  very  pure,  soft  and  balmy.  «It  is  a 
positive  pleasure,  says  Southey,  «to  breathe  the  air 
of  Cinlrao.  And  Beckford  remarks:  «This  morning 
there  was  a  mild  radiance  in  the  sunshine,  and 
a  balsamic  serenity  in  the  air  which  infused  that 
voluptuous  listlessness,    that  desire   of  remaining  im- 
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paradised  in  one  beautiful  spot,  which  in  classical 
fictions ,  was  supposed  to  render  those  who  had 
tasted  the  lotus,  forgetful  of  country,  of  friends,  of 
every  ties. 

The  water  supply  is  good  and  abundant.  The  roads, 
if  not  well-watered,  are  inclined  to  be  dusty.  The 
death  rate  is  low. 

Cintra  is  most  useful  in  spring  and  in  summer. 
Persons  in  good  health  can  stay  there  throughout  the 
year,  but  the  invalid  should  avoid  it  in  winter.  Com- 
pared with  Bussaco,  it  is  more  stimulant  and  perhaps 
more  tonic.  It  is  useful-  in  anaemia,  in  some  forms 
of  neurasthenia,  and  in  some  bronchial  affections.  It 
should  be  avoided  by  the  rheumatic  and  the  gouty. 
Its  historical  monuments,  its  flora,  and  its  scenery  form 
great  attractions  to  the  tourist. 

The  Serra  of  Cintra  runs  from  east  to  west, 
commencing  at  Cintra  and  ending  in  a  bold  headland  of 
bare  rock  at  the  Cape  Roca,  known  to  the  ancients 
as  the  Proviontorium  Magnum,  and  to  the  English 
sailors  as  the  Rock  of  Lisbon.  It  is  lo  km.  in  length, 
and  at  one  portion,  from  Colares  to  the  Quinta  of 
Penha  Longa,  7  in  breadth.  It  is  more  imposing  and 
picturesque  on  the  northern  side,  on  which  it  rises 
rather  abruptly,  than  on  the  southern  side,  on  which 
it  slopes  gradually  towards  the  Bay  of  Cascaes.  The 
full  climatic  resources  of  the  serra,  especially  of  its 
altitude  and  of  its  southern  slopes,  have  not  yet  been 
utilised. 

Besides  the  town  of  Cintra  there  are  some  other 
places  of  climatic  interest  in  the  serra.  On  the  northern 
side,  not  far  from  Cintra,  lies  the  Golden  Valley  of 
Portugal,  with  Colares,  a  beautiful,  quiet,  and  reposeful 


CH.  XV.    I.  LUSITANIAN  REGION.  847 

village,  famous  for  its  vineyards,  its  orchards,  and 
its  Convent.  On  the  western  side,  not  far  from  the 
Cape  Roca,  is  situated  Azoia,  the  westernmost  village 
of  Europe.  On  the  southern  side  stands  the  Quinta 
ofPenha  Longa,  a  country  house  well  worthy  of  a  visit 
from  the  historical  point  of  view.  Formerly  there  was 
at  this  place  a  monastery  belonging  to  the  monks  of  St. 
Jerome,  founded  in  i355. 

Cintra  is  susceptible  of  great  improvements.  A 
good  hotel  in  the  valley  of  Penha  Longa  or  not  far 
from  it,  fully  exposed  to  the  south  and  well  sheltered 
from  the  north  and  the  east  winds,  would  be  very 
useful,  for  it  could  be  utilised  both  in  winter  and  in 
summer.  It  should  have  a  suitable  elevation,  so  as 
to  command  a  good  view  of  the  sea,  and  be  exposed 
to  sea-breezes. 

One  of  the  marine  places  in  the  subregion  Northern 
Estremadura,  suggested  as  very  suitable  for  a  sanita- 
rium for  consumptives,  is  S.  Pedro  de  Muel  (Ch.  IX.  2), 
which  has  excellent  pine  woods  close  by. 

2.    MONT  ESTORIL,    AND  THE   PORTUGUESE   RIVIERA. 

Mont'Estoril :  marine  littoral-hill,  most  temperate, 
fluctuation  very  moderate,  range  equable.  Winter: 
cool  and  feebly  dry,  mildly  saline,  rainfall  very 
moderate.  Summer:  warm  a)id  dry,  very  feebly  saline, 
rainfall  very  scanty. 

Mont'Estoril  is  the  most  equable,  and  one  of  the 
most  temperate  littoral  stations  on  the  whole  of  the 
Continent.  Any  reader  interested  in  this  subject  will 
find  full  details  in  two  of  my  papers  published  during 
the  last  few  years  (i). 
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Mont'Estoril  is  situated  on  the  Portuguese  Riviera, 
in  38^'.4i'35"  N.  lat.,  or  in  the  same  latitude  as  Messina 
in  Sicily;  and  at  a  distance  of  19  km.  by  rail  to  the 
west  of  Lisbon.  Its  mean  elevation  is  40  m.,  and  its 
highest  altitude  is  109.  It  forms  a  gentle  [^declivity 
towards  the  coast.  The  soil  is  very  permeable ;  it 
consists  of  sandstone  and  shale  beds  intercalated.  The 
shore  is  sandy,  being  interspersed  with  beautiful  rocks. 
The  station  owes  its  privileged  condition  to  the  influence 
of  the  Gulf  Stream.  The  vegetation  is  luxuriant  and 
varied.  Lady  Markham  has  published  a  list  of  plants 
which  flower  at  Estoril  in  winter  and  in  the  early 
spring  (2).  There  are  fine  pine  woods  all  round,  but 
chiefly  towards  the  east  and  the  west.  The  population 
is  970;  and  the  number  of  households,  180.  The  hotels 
are  situated  at  an  elevation  of  40  m. 

Mont'Estoril,  as  a  winter  climatic  resort,  has  come 
into  use  only  since  1904.  A  temporary  official  post 
for  meteorological  observations  was  opened  in  February 
1913. 

The  mean  temperature  of  the  place  in  winter^  is  1 1°.5, 
and  the  diurnal  variation  5°.S,  the  former  being  i"  more 
and  the  latter  1°  less  than  at  Lisbon.  The  differences 
are  due  to  the  greater  proximity  of  Mont'Estoril  to  the 
sea,  to  the  direct  influence  of  the  Gulf  Stream,  to  the 
reflexion  of  heat  from  the  surface  of  the  sea,  especially 
in  the  early  morning  and  the  late  afternoon,  to  the 
lower  elevation,  and  to  greater  shelter.  The  difference 
in  temperature  between  9  and  i5  o'clock  is  between 
2°  and  3"  degrees;  and  the  diflerence  between  sun  and 
shade  is  between  21"  and  22".  The  medical  day  in 
the  height  of  winter  may  be  said  to  last  S  hours,  from 
8  to  16  o'clock. 
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Hic  mean  relative  humidity  is  about  72.  The 
cHmate  is  such  that  boots  never  become  mouldy,  the 
pavements  are  not  moist  in  the  morning,  the  tiles  are 
not  covered  with  moss,  and  iron  never  gets  rust\'. 
The  amount  of  rainfall  is  25o"'"' ;  and  the  number  of 
days  of  rain  of  more  than  1"""  in  24  hours  is  35.  It 
rains  more  frequently  during  the  nights  than  during 
the  days.  Owing  to  the  rapid  absorption  and  the  easy 
drainage,  the  roads  dry  up  within  a  very  short  time. 
Mists  are  very  rare ;  they  occur  only  twice  or  thrice 
during  the  whole  season.  There  is  never  any  snow, 
and  never  any  frost  during  the  day. 

The  prevalent  winds  are  the  N.,  the  N.  N.  E.  and 
the  N.  N.  W.  The  east  winds  are  extremely  rare. 
The  force  of  winds  is  moderate ;  and  there  are  a  good 
many  days  of  comparative  calm.  On  the  whole,  Mont' 
Estoril  is  sheltered  from  the  unfavourable  winds  in 
winter  and  exposed  to  favourable  breezes  in  summer. 
The  are  no  mistrals,  and  no  siroccos. 

The  mean  amount  of  sunshine  in  December  is  4  Y-2 
hours  per  day.  The  sunlight  is  particularly  strong, 
due  partly  to  the  absence  of  mists  and  partly  to  the 
radiation  from  the  surface  of  the  sea,  especially  when 
the  sun  is  low. 

In  summer  the  temperature  is  lower  than  in  Lisbon, 
and  the  relative  humidity  is  more.  There  is  hardly 
any  rain.  The  winds  are  strong;  and  the  sea  and  land 
breezes  are  well  developed. 

The  air  is  very  pure,  soft,  marine  and  healthy,  it 
is  sweet  and  balmy,  especially  in  spring  and  in  sumnier 
The  roads  are  dusty  if  not  well  watered. 

The  climate  of  Mont^Estoril,  judged  by  its  Hora, 
consists  of  two  springs  and  a  summer.     Some  of  the 
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flowers  which  flower  only  once  during  the  year  else- 
where, flower  and  yield  fruit  twice  a  year  at  Estoril, 
once,  as  usual,  in  the  spring  and  summer,  and  once 
again  in  autumn  and  winter.  The  vital  functions  of 
such  plants  get  only  a  very  short  repose.  Mont'Estoril 
may  be  considered  to  be  a  regular  natural  hot-house 
of  the  Continent. 

The  water  supply  is  obtained  from  two  independent 
sources:  one  from  the  Vale  de  Cavalos  on  the  slopes 
of  the  Serra  of  Cintra;  and  the  other  from  the  Quintas 
of  Estrada  and  Caparata.  The  former,  which  supplies 
the  western  portion  of  the  station,  is  very  soft  and 
very  pure,  the  total  solid  residue  being  o«.'"i52o; 
and  the  latter,  which  supplies  the  remaining  part  of 
the  station,  is  also  pure,  but  somewhat  calcareous,  the 
total  solids  being  o8™3824.  The  drainage  is  very  good. 
The  mortality  is  extremely  low. 

Mont'Estoril  is  one  of  the  few  littoral  stations  fre- 
quented both  in  winter  and  in  summer.  It  is  at  its 
best  in  winter,  or  in  the  English  season,  than  in  summer, 
or  in  the  Portuguese  season.  It  is  extremely  useful  in 
winter  to  the  old  and  the  feeble  ;  and  it  is  beneficial 
in  convalescence  in  most  of  the  diseases.  It  is  specially 
indicated  in  anaemia,  in  chlorosis  and  in  scrofula.  It 
is  useful  in  rheumatisni  and  in  some  forms  of  gout. 
It  cannot  be  recommended  in  consumption,  and  it  should 
be  avoided  by  those  subject  to  Bright's  disease  and 
to  advanced  heart  disease.  It  forms  an  excellent 
intermediate  station  to  those  who  come  from  the 
tropics,  and  speciallv  to  those  who  suffer  from  malarial 
diseases. 

In  March  and  April  the  sun  is  at  times  too  strong 
for  most  of  the   people   coming   from   the   cold   belt. 
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If  precautions  be  not  taken  to  wear  a  suitable  hat  or 
to  carry  a  sunshade,  they  may  get  sHght  headaches  or 
cold  in  the  head  and  sore  throat.  These  effects  soon 
pass  away  with  a  little  rest. 

There  are  several  good  walks  and  interesting  excur- 
sions to  be  made  from  Mont'Estoril.  One  of  the 
greatest  advantages  of  Mont'Estoril  is  its  proximity  to 
Lisbon.  An  invalid  can  at  once  obtain  any  special 
advice  he  may  require,  and  the  tourist  has  within  an 
easy  reach  a  place  where  he  can  amuse  himself 
according  to  his  tastes.  Another  advantage,  at  least 
for  those  who  are  not  sea-sick  and  dislike  long  railway 
journeys,  is  that  Lisbon  is  in  direct,  frequent  and  rapid 
communication  with  most  of  the  principal  seaports. 
The  distance  between  Lisbon  and  Mont'Estoril  by  rail 
is  only  of  half-an-hour.  The  greatest  need  of  Mont' 
Estoril  is  a  golf  course. 

In  one  of  my  papers  a  full  comparison  has  been 
made  between  the  chmates  of  Mont'Estoril  and  Lisbon 
with  those  of  Biarritz,  Nice  and  Catania;  and  in  another 
paper,  between  Mont'Estoril  and  Malaga.  The  mean 
temperature  of  Mont'Estoril  in  winter,  ii°.5,  as  com- 
pared with  the  principal  continental  winter  littoral 
resorts,  is  as  follows :  Abbazia  6^.7 ;  Arcachon  8°. 9, 
Biarritz  6°.8,  Cannes  9^.8,  Hyeres  8". 3,  Mentone  9".5, 
Monaco  9^9,  Naples  9°,8,  Nice  7^.8,  San  Remo  10°. 5,  and 
Venice  3'\3.  And  what  is  still  more  important  is  that 
none  of  these  places  has  such  a  low  diurnal  range,  and 
such  an  amount  of  sunshine  as  Mont'Estoril.  The 
temperature  of  Malaga  in  midwinter  is  12",  but  the 
diurnal  range  is  much  higher,  and  there  is  a  disagreeable 
land  wind  known  as  the  terral. 

The  Portuguese  or  the  Luskfanian  Riviera  is  the 
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name  given  to  a  narrow  belt  of  land  bounded  on  the 
south  by  the  coast  and  on  the  north  by  a  range  of 
hills,  varying  from  5o  to  200  m.  in  height.  Its  total 
length  is  only  8  to  9  km.  and  its  breadth  from  o.5  to 
3  km.  It  commences  on  the  west  at  the  Point  of 
Salmodo,  on  which  stands  the  lighthouse  of  Santa 
Martha,  and  ends  at  the  Tower  of  St.  Julian  on  the 
Point  of  Lagos.  It  takes  first  a  rather  sharp  E.  N.  E. 
direction  up  to  Mont'Estoril,  and  then  a  gentle  E.  S.  E. 
course  down  to  the  mouth  of  the  Tagus,  thus  forming, 
combined  with  the  hills  in  the  background,  a  great 
amphitheatre. 

To  the  south  of  the  Riviera  spreads  the  beautiful 
Bay  of  Cascaes,  48  km.  in  length  from  Cape  Roca  to 
Cape  Espichel,  and  12  km.  up  to  the  estuary  of  the 
Tagus  on  the  west.  Towards  the  north,  at  a  distance 
of  about  8  km.,  rises  the  Serra  of  Cintra;  and  towards 
the  south,  beyond  the  Bay  of  Cascaes,  runs  the  range 
of  the  Serra  of  Arrabida. 

The  shore  of  the  Riviera  is  sandy,  interspersed  with 
beautiful  rocks.  Its  slope  is  gentle,  so  that  it  is  well 
adapted  for  sea-bathing. 

The  following  are  the  principal  stations  along  the 
coast  of  the  Riviera  :  Cascaes  to  the  west  of  Mont'Es- 
toril ;  and  St.  Antonio  do  Estoril,  S.  Joao  do  Estoril, 
Cae  Agua,  Parede  and  Carcavelos  to  the  east. 

Cascaes  is  the  chief  town  of  the  «concelho))  or 
commune  of  Cascaes,  and  Mont'Estoril  belongs  to  the 
parish  of  Cascaes.  Its  mean  elevation  is  3o  to  40  m. 
It  is  bathed  by  the  sea  on  all  sides  excepting  the  north. 
It  is  fully  exposed  towards  the  north-east,  and  is 
partially  sheltered  on  the  north  and  to  some  extent  on 
the  noith-west.     It  has  two  public  gardens,  and  a  nicely 
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wooded  private  park.  Its  population  is  2,53o  and  the 
number  of  households,  876. 

This  town  is  more  exposed  to  the  north-east  winds 
than  Mont'Estoril  and  is,  therefore,  somewhat  cooler 
in  winter,  but  on  the  whole  the  difference  is  not  great ; 
the  water  supply  is  very  good,  but  only  8  to  9  1.  per 
head. 

Cascaes  is  largely  frequented  by  the  Portuguese  in 
summer.  It  has  a  good  Sporting  Club.  Some  of  its 
buildings,  especially  the  Cidadela  or  the  old  Royal 
Castle,  are  of  interest  to  the  tourist. 

St.  Antonio  do  Estoril  and  S.  Joao  do  Estoril  are 
full  of  villas  belonging  to  professional  and  commercial 
classes  in  Lisbon,  all  of  which  are  occupied  in  summer. 
Cae  Agua  is  a  rising  place.  All  these  stations  are  in 
need  of  a  good  shelter  on  the  north.  Parede  has  a 
large  population.  It  has  a  Sanitarium  established  by 
Madame  Chami9o  for  some  incurable  diseases.  Car- 
cavelos  is  the  head-quarter  in  Portugal  of  the  Eastern 
Telegraph  Company.  It  has  a  small  English  colony. 
It  has  also  a  Sanitarium  for  the  treatment  of  tuberculous 
diseases  of  bones,  scrofula  and  rickets. 

According  to  Dr.  Labat,  the  mean  winter  temperature 
in  the  Rivieras  di  Levanie  and  di  Ponente,  or  in  those 
of  Italy  and  of  France  is  8''  to  10°. o;  the  oscillation 
between  morning  and  evening  is  4"  to  6° ;  between  day 
and  night  is  very  great;  and  between  sun  and  shade 
3o°  (3).  In  the  Portuguese  Riviera  the  mean  tem- 
perature is  higher  by  2"  to  3° ;  the  oscillation  between 
morning  and  evening  is  lower  by  i*'  to  3°;  there  is  less 
difference  between  day  and  night ;  and  between  sun 
and  shade  it  is  lower  by  8"  to  9".  All  these  differences 
are  easily  explained   by  two  simple  facts:   the  Portu- 
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guese  Riviera  is  in  the  same  latitude  as  Sicily ;  and  it 
is  fully  under  the  intluence  of  the  Gulf  Stream.  In  the 
Portuguese  Riviera  the  mean  number  of  the  hours  of 
sunshine  in  winter  is  much  greater,  and  there  is  never 
any  snow,  never  any  frost  during  the  day,  and  no 
mistral.  The  amount  of  rainfall  in  winter  is  about  the 
same  as  in  the  French  and  the  Italian  Rivieras. 

The  Portuguese  Riviera  forms  the  line  of  junction 
of  the  polar  and  the  equatorial  climates  on  the  western 
coast  of  Europe  ;  it  represents  the  mean  temperature 
of  the  earth,  and  the  point  of  junction  of  the  polar  and 
the  equatorial  floras. 

3.    LISBON,   AND   ITS   ENVIRONS. 

Lisbon :  urban,  marine,  riparian-saline-hills,  most 
temperate,  fluctuation  very  moderate.  Winter:  cool 
and  feebly  dry,  equable,  rainfall  very  moderate, 
evaporation  very  feeble.  Summer:  moderately  hot  and 
very  dry,  variable,  rainfall  very  scanty,  evaporation 
moderate. 

Lisbon,  the  capital  of  Portugal  and  in  its  beauty,  in 
the  words  of  Camoens,  « easily  the  Princess))  of  all 
the  other  cities,  has  the  mildest  and  the  most  equable 
climate  not  only  of  all  the  capitals,  but  also  of  almost 
all  the  health  resorts,  of  Europe.  The  whole  city  is 
situated  on  the  right  bank  of  the  Tagus,  in  3o°  42'3i" 
N.  lat.  ;  its  western  limit,  the  Portas  de  Alges,  being 
C)  km.  from  the  sea.  It  occupies  an  area  of  84*^'''^-452, 
its  greatest  length  from  north  to  south  being  ioH'"5,  and 
its  breadth  lo  km.  It  has  a  perimetre  of  4oH"'5,  out  of 
which  i7h"'5oo  are  on  the  borders  of  the  Tagus. 
Its  general  direction  is  gently  N.E.  to  S.W,,  so  that  it 
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may  he  said  to  face  the  S.W.  Tlie  city  has  a  tendency 
to  increase  towai'ds  the  east  rather  than  towards  the 
west. 

The  main  portion  of  the  soil  of  Lisbon  is  tertiary, 
with  basaltic  and  limestone  protrusions  ;  the  eastern 
portion,  beyond  the  Baixa,  is  entirely  tertiary ;  the 
western  portion,  beyond  the  valley  of  Alcantara,  is 
partly  basaltic  and  partly  cretaceous  ;  and  the  central, 
contains  of  all  the  three  soils. 

Lisbon  consists  of  what  is  known  as  the  old  or  the 
smaller  city,  and  of  the  new  or  the  larger  city  ;  the 
highest  elevation  in  the  former  is  Campolide,  i3o  m., 
and  in  the  latter  Monsanto,  220  m.  The  old  city 
consists,  like  Rome,  of  7  hills:  Castelo,  Graca,  Penha, 
Rio  de  Janeiro,  Campolide,  Buenos  Aires,  and  Estrela: 
its  mean  elevation  is  45  m.  The  lowest  part  of  the 
town  consists  of  the  portion  lying  on  the  border  of  the 
Tagus ;  of  the  Baixa  or  the  valley  formed  by  Castelo 
and  Gra9a  on  the  east  and  by  Rio  de  Janeiro  on  the 
west;  and  of  the  valleys  of  S.  Bento  and  Alcantara. 

The  mean  width  of  the  Tagus  from  its  mouth  up  to 
the  Caes  de  Sodre  (the  Quay  of  Sodre)  is  about  2  km.; 
higher  up,  in  front  of  the  Black  Horse  Square,  it 
widens  to  the  extent  of  12  km.  This  large  expanse  of 
water  has  a  considerable  inlluence  upon  the  climate. 
The  several  quays  built  all  along  the  bank  of  the  river 
have  improved  very  considerably  the  sanitary  condition 
of  the  city.  There  are  no  marshes  in  its  vicinity. 
The  subsoil  water  in  the  Baixa  and  in  the  valley  of 
Bemfica  is  high. 

The  old  city  has  several  public  gardens  and  open 
spaces  ;  and  the  new  citv  contains  se\eral  lields  and 
uninhabited    elevations.     The    newer   portions    of   the 
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town  are  formed  of  broad  avenues  planted  with  trees. 
The  most  important  public  gardens  are  Edward  MI. 
Park,  Campo  Grande,  Zoological  Garden,  Botanical 
Garden,  Rio  de  Janeiro,  S.  Pedro  d' Alcantara,  Alto  de 
Santa  Catharina,  Estrela,  Tapada  das  Necessidades, 
Tapada  da  Ajuda,  and  Garden  of  Alges.  The  vegetat- 
ion and  the  general  physiognomy  of  Lisbon  impress 
themselves  very  characteristicaly  upon  those  who  visit  the 
city  for  the  first  time.  «The  vegetation  of  Lisbon»,  says 
Leclercq,  «is  entirely  meridional.  I  have  seen  plots  of 
ficoids  which  replace  there  the  grass  plots  of  our  gardens. 
The  orange  and  the  citron  trees  acquire  there  a  greater 
development  than  in  the  southern  provinces  of  Spain  ; 
they  are  laden  with  fruit  in  full  winter.  In  deep  winter 
also  flower  the  camelias,  at  the  shade  of  which  grow 
large  cactuses.  This  perpetual  spring,  the  brilliant 
flora,  the  soft  and  limpid  sky,  which  is  not  defaced  by 
a  single  cloud,  and  the  bright  sunshine  which  makes 
the  wide  roadstead  shine  like  a  polished  glass,  give  the 
charming  Portuguese  capital  such  a  happy  physiognomy 
as  to  make  a  foreigner  to  wish  to  fix  his  penates 
there))  (i).  Lisbon  has  had  always,  from  the  time  of 
the  Romans  and  the  Moors,  a  great  renown  for  the 
excellent  quality  of  its  fruits  and  fiowers. 

The  population  of  Lisbon  is  435, 36o,  and  the  number 
of  households  98,1 85,  or  there  are  4.35  persons  in  each 
household.  The  old  portion  of  the  town,  such  as  the 
Mouraria  and  other  places  at  the  foot  of  the  Castle 
St.  George,  consists  of  very  narrow  streets,  and  is 
greatly  overcrowded. 

The  climate  of  Lisbon  is  under  the  influence  of  the 
sea  and  of  the  Tagus  which  render  it  both  mild  in 
winter  and  not  very  hot  in  summer. 
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An  old  writer  in  his  enthusiasm  for  the  cHmate  of 
Lisbon  says : 

<^La  clemencia  de  tu  cielo 
Es  till,  que  no  so  aperciben 
En  inverno,  ni  en  verano 
Com  que  poder  resistirse; 
Ni  en  verano  hace  calor 
Ni  en  inverno  se  perviite 
Mudar  habito,  ni  hacer 
Los  fuegos  a  el  conveniblesy>  (2). 

«The  mildness  of  the  cHmate  is  such,  that  it  is  not 
easy  to  say  when  it  is  winter  and  when  it  is  summer, 
for  neither  in  summer  is  it  hot,  nor  in  winter  is  it 
necessary  to  wear  warm  clothes  or  to  have  fires)). 
Amatus  Lusitanus  also  holds  a  similar  opinion. 

The  mean  temperature  in  winter  is  10°. 78;  in  spring 
14". 98  ;  in  summer  2i'\oi ;  and  in  autumn  16°. 89.  The 
mean  of  the  maxima  and  of  the  minima  in  the  four 
seasons  are:  i?>\^6  and  S^.Sy;  i8°.83  and  6^.98;  25'\73 
and  8°.4i ;  and  20". 5o  and  6*'.46.  The  highest  temperature 
registered  is  38°. 8  and  the  lowest  o''.4.  The  diurnal 
range  or  oscillation,  according  to  Prof.  Almeida  Lima,  is 
5°  during  the  year,  and  3^.9  in  winter.  The  evaporation 
in  winter  is  89  mm.,  and  in  summer,  475.  The  relative 
humidity  in  the  four  seasons  is  73.0,  63.6,  69.4  and  68.2. 
The  rainfall  in  winter  is  ibcf^'^C),  and  in  summer,  39.9. 
The  mean  number  of  days  of  rainfall  is  ii3.6;  and  of 
mist  24.8.  Snow  and  frost  are  meteorological  curjosi- 
ties.  The  greatest  amount  of  rain  corresponds  with 
the  S.S.W.  winds.  The  total  number  of  davs  of  mist 
is  17.5,  out  of  which  6.1  are  in  winter,  and  1.1,0. 6, 5. 6 
in  the  three  succeeding  seasons.  There  are  i5  days  of 
thunder  during  the  year,  more  in  spring  and  in  autumn 
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than  in  winter  or  in  summer.  The  mean  number  of 
hours  of  sunshine  in  December  is  i3i,  and  in  winter  425. 

The  air  of  Lisbon  varies  in  different  parts  of  the 
town.  It  is  not  pure  in  the  centre  of  the  town,  especially 
where  there  are  some  factories.  It  is  very  pure  and 
healthy  in  the  new  avenues  towards  the  eastern  side  of 
the  Edward  VTI.  Park,  and  on  some  portions  of  the  hill 
of  Belem. 

The  climate  of  Lisbon  as  regards  its  pressure,  tem- 
perature and  humidity  has  been  studied  in  great  detail 
by  Brito  Capello(3).  Among  recent  studies  may  be 
mentioned  the  elaborate  tables  of  temperature  by  Prof. 
Almeida  Lima  (4).  An  excellent  chart  showing  the 
rainfall  according  to  the  four  seasons  from  i850  to  19 10 
by  Prof.  Almeida  Figueiredo  is  worthy  of  note  (5). 
In  this  section  the  figures  of  some  of  these  papers  have 
been  quoted,  and  not  those  for  10  3^ears  as  in  the  first 
part  of  this  book. 

The  water  supply  is  obtained  from  two  distinct 
sources :  from  Riacho  das  Aguas  Livres,  which  is  good; 
and  from  the  Alviela,  which  is  very  good,  pure  and 
wholesome.  The  aqueduct  of  the  Aguas  Livres  is  an 
astonishing  piece  of  work,  carried  out  in  the  xviii. 
century  with  a  useless  amount  of  enormous  expenditure 
for  the  want  of  the  knowledge  of  the  simple  fact  that 
water  finds  out  its  level.    The  supply  is  100  litres  per  head. 

The  mortality  is  23.2  per  mille.  The  most  common 
diseases  are  catarrhs  of  bronchial  tubes  and  rheuma- 
tism, in  winter;  simple  colds  in  spring;  and  intestinal 
complaints  in  summer  and  in  autumn. 

Lisbon  was  greatly  in  favour  of  the  British  plusicians 
as  a  health  resort  for  about  80  years,  from  ijbo  to 
1820.     They  considered  it  very  useful  in  consumption 
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and  other  diseases.  Dr.  Mead,  writing  in  17^7,  says: 
«Ex  nostra  regione,  male  aifecto  pulmone  amplissime 
Olyssiponem.  .  .  itur»  (6).  After  1820,  owing  partly 
to  political  convulsions,  and  partly  to  the  want  of  more 
rapid  communications  and  some  other  causes,  it  fell 
into  disuse. 

The  climate  of  Lisbon  is  at  its  best  in  spring.  The 
best  localities  for  an  invalid  are  the  slopes  of  hills 
facing  the  south,  such  as  those  of  Belem  and  of  Buenos 
Aires.  Lumiar  has  a  reputation  as  a  beneficial  place 
for  the  consumptives  ;  and  some  portions  of  Bemfica 
to  those  suffering  from  nervous  complaints.  On  the 
whole,  a  large  city  is  not  so  favourable  to  an  invalid 
as  a  country  place.  Of  the  medical  institutions  those 
ot  interest  to  an  English  invalid  are  the  British  Hos- 
pital at  Estrela  in  charge  of  a  British  physician ;  and 
the  Institute  of  Dr.  Vergilio  Machado  to  those"  who 
require  electrical  treatment. 

Lisbon  affords  numerous  objects  of  interest  to  the 
tourist  and  the  pleasure  seeker.  It  is  the  best  centre 
for  several  most  interesting  excursions. 

The  following  table  shows  at  a  glance  the  means  of 
the  temperature  of  Lisbon  as  compared  with  those  of 
London,  Paris,  Madrid,  and  Rome  : 


An. 

Wt. 

Spr. 

Sm. 

Aut. 

Days 
of  Rain. 

9M 
10°.8 

i3».8 
i5".G 

3".  I 
3».3 
4''-9 

io".6 

So.O 

,oM 
u"9 
130.8 

.r.3 

1 5".  5 
1 8".  I 
230.0 
240.9 
200.6 

90.6 
I10.2 
1 00. 1 
180.3 
160.6 

178 

Paris 

i34 
126 

Miidrid      

Rome 

Lisbon 

ii3 
117 
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Lisbon  compares  very  favourably  with  several  well 
known  health  resorts. 

Few  cities  possess  such  beautiful  and  healthy  environs 
and  suburbs  as  Lisbon.  Cintra  and  Mont'Estoril  have 
already  been  described,  and  Setubal  will  be  described 
in  the  next  section.  Along  the  right  bank  of  the  Tagus 
or  along  the  Lisbon-Cascaes  railway  line  there  are 
several  places  used  by  the  Lisbon  people  both  for  a 
change  of  air  and  for  sea-bathing.  The  most  im- 
portant of  these  are  Dafundo,  Cruz  Quebrada,  Caxias, 
Pa90  d'Arcos,  Santo  Amaro,  and  Oeiras.  On  the  left 
bank  of  the  river,  from  east  to  west,  are  Barreiros, 
Cacilhas,  Almada,  which  commands  a  beautiful  pano- 
rama of  the  City  of  Lisbon,  Trafaria,  a  favourite  place 
for  sea-bathing,  and  the  Lazareto. 

Some  places  to  the  north  of  Lisbon  have  enjoyed 
a  reputation  in  the  treatment  of  lung  diseases.  Dr. 
Fothergill  recommended  in  1784  «the  vicinage  of  Lisbon 
and  of  Cintra))  in  the  treatment  of  consumption  (7), 
and  it  is  interesting  to  note  that  Queluz-Belas,  a 
pleasant  locality  on  the  Lisboa-Cintra  railway  line, 
is  in  request  in  summer,  even  now-a-days,  in  pulmonary 
diseases.  Some  medical  men  consider  Cabe^o  de  Mon- 
tachique,  an  elevation  of  408  m.,  and  at  a  distance  of 
23  km.  to  the  north  of  Lisbon,  to  be  one  of  the  best 
health  spots  in  the  neighbourhood  of  Lisbon. 

4.    SETUBAL,   AND   THI'    SERRA  OE   ARRABIDA. 

Setubal:  marine,  riparian-saline-loivland.  Winter: 
cool  and  dry.     Summer:  moderately  hot  and  very  dry. 

Setubal,  or  the  St.  llbes  of  the  old  foreign  writers, 
lies  in  38",  3i'2"  N.  lat.,  on  the  southern  side  of  the 
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range  of  the  Serra  of  Arrabida  and  on  the  eastern 
shore  of  the  Estuary  of  Setubal,  in  a  low  plain  with 
a  mean  altitude  of  8  m.  It  is  situated  at  a  distance 
of  38  km.  to  the  south-east  of  Lisbon,  and  connected 
with  it  by  a  railroad  and  a  steam  ferry.  The  soil  is 
tertiary  with  some  modern.  There  are  no  marshes  in 
its  immediate  neighbourhood. 

The  Port  of  Setubal,  i5  km.  in  length  from  north 
to  south,  and  3  to  4  in  its  greatest  breadth,  is  one  of  the 
most  sheltered  sheets  of  water  in  western  Europe. 
The  harbour  is  not  so  large  nor  so  long  as  that  of 
Lisbon,  but  it  is  much  more  safe.  It  is  sheltered  from 
the  ocean  by  a  natural  and  complete  breakwater  formed 
by  old  Troia.  The  border  of  the  city  on  the  Estuary 
consists  of  an  embankment  of  solid  masonry.  Setubal 
is  full  of  orchards;  it  has  some  of  the  best  orangeries 
in  Portugal.  The  population  is  3o,35o,  and  the  number 
of  households,  6,253. 

The  climate  of  Setubal  is  more  Mediterranean  than 
Lusitanian.  The  temperatures,  both  in  winter  and 
summer,  are  higher  tha;n  those  in  Lisbon;  the  relative 
humidity  and  the  amount  of  rainfall  are  less.  The 
prevalent  winds  are  the  N.  N.  W  and  N.  E.  There  is 
unfortunately  a  small  gap  in  the  serra  on  the  northern 
side,  which  exposes  the  city  to  the  north  winds  when 
they  are  strong.  The  water  supply  is  obtained  from 
public  and  private  wells,  and  it  is  rather  hard.  The 
public  health  is  good  in  winter.  There  are  no  inter- 
mittent fevers  within  20  km.  of  the  town. 

The  environs  of  Setubal  have  always  had  a  great 
reputation  in  the  treatment  of  lung  diseases.  Setubal 
aftbrds  exceptional  advantages  to  those  who  are  fond 
of  boating  and  fishing. 
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The  Serka  OF  Arrabida  forms  one  of  the  most 
important  chmatic  assets  of  Portugal.  Just  as  the 
northern  side  of  the  Serra  of  Cintra,  owing  to  its 
elevation  and  exposure  to  the  N.  and  the  N.  W.  winds, 
brings  within  an  easy  distance  of  Lisbon  the  North 
Athtntic  cHmate  in  summer,  so  some  of  the  portions 
of  the  Southern  side  of  Serra  of  Arrabida,  owing  to 
the  sheher  from  the  N.  N.  E.  and  the  N.  W.  winds, 
and  to  its  greater  proximity  to  the  sea,  bring  also 
within  an  easy  distance  from  Lisbon  the  Mediterranean 
climate. 

The  Serra  of  Arrabida  is  23  km.  in  length ;  it  runs 
from  east  to  west  and  ends  at  the  Cape  Espichel,  the 
Promoiilon'um  Barharicum  of  the  ancients.  Its  highest 
peak,  Formosinhos,  rises  to  400  m.  ;  its  soil  is  calca- 
reous. Its  pecularity  as  compared  with  the  Serra  of 
Cintra  is  that  on  the  southern  side,  from  Setubal  to 
Cape  Espichel,  it  borders  first  on  the  Estuary  and  then 
on  the  Bay  ;  whereas  Cintra  touches  the  sea  only  at 
its  western  point:  the  consequence  is,  Arrabida  is  more 
under  the  influence  of  the  sea.  The  sea  and  the  mount- 
ain breezes  are  more  developed. 

The  Mediterranean  nature  of  the  climate  of  the  Serra 
of  Arrabida  is  well  attested  by  the  presence  of  the 
d\\i\T{  Y^'^xXm  (Chamacvops  humilis),  the  purple  phlomes 
(Phlomis  purpurea),  and  the  carob  (Ceratouia  siliqua), 
which  attain  tiiere  their  northernmost  or  their  polar 
limit.  The  serra  is  a  land  par  excellence  of  lavender 
and  rosemary,  which  grow  everywhere. 

The  climate  of  Arrabida  has  enormous  capabilities. 
It  is  a  perfect  mine  of  wealth  to  anybody  who  will 
explore  it  intelligently.  The  friars,  as  usual,  knew 
perfectly  well  the  advantages  of  the  place,  and  had  a 
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monastery  in  one  of  the  most  sheltered  spots.  The 
great  advantages  of  Arrabida  are  :  its  proximity  to 
Lisbon,  and  the  perfect  safety  of  the  Estuary  and  the 
Bay  for  boating  and  fishing.  Owing  to  the  strong 
sea-breezes,  the  dimate  is  agreeable  also  in  summer. 

Among  the  places  worthy  of  notice  in  the  Serra 
are:  Palmela,  Outao,  and  Monte  Regina  on  the  southern 
side  ;  and  Azeitao  and  Vila  Fresca  de  Azeitao  on  the 
northern. 

Palmela,  a  charming  hill,  238  m.  in  elevation,  is 
situated  to  the  north-east  of  Setubal  and  at  a  distance 
of  6  km.  It  was  formerly  the  seat  of  the  military 
order  of  St.  James.  It  is  one  of  the  healthiest  spots 
of  the  Serra.  Zacutus  Lusitanus  recommended  it  long 
ago  as  a  good  place  for  the  treatment  of  consumpt- 
ion (i). 

Outao,  to  the  west  of  Setubal,  has  a  Sanitarium  for 
the  treatment  of  scrofula,  tuberculosis  of  the  bones  and 
rickets,  in  a  building  known  as  the  Tower  of  Outao, 
which  was  a  long  time  ago  one  of  the  royal  residences. 
In  the  Roman  period,  there  was  at  this  place  a  temple 
dedicated  to  Neptune.  The  climate  of  Outao  is  con- 
sidered to  be  extremely  healthy.  According  to  Dr. 
Lencastre,  the  temperature  in  winter  is  between  13° 
and  1 5°;  and  the  mists  are  very  rare,  during  i3  years 
the  mean  was  i5  hours  and  36  minutes  in  August, 
and  I  hour  42  minutes  in  Ma}- ;  the  monthly  mean 
being  12  hours  (2). 

Monte  Regina  is  a  small  plateau  with  a  mean 
elevation  of  i25  m.  above  the  Portinho  of  Arrabida. 
It  is  one  of  the  most  sheltered  spots  of  the  Serra:  a 
regular  hot-house  in  winter.  Higher  up,  at  an  elevation 
ot  289  m.  stands  the  old  monastery  of  Arrabida ;  and 
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Still  higher  up  rises  the  Formosinhos,  on  which,  it  is 
said,  the  Romans  had  a  temple  dedicated  to  Apollo. 
Monte  Regina  is  considered  to  be,  by  competent 
observers,  the  best  seaside  place  in  v^^inter  for  the 
treatment  of  lung  diseases,  and  for  all  the  feeblest 
convalescents.  The  great  need  of  the  place  is  a  good 
sanitarium. 

Azeitao  and  Vila  Fresca  de  Azeitao  have,  in  summer, 
a  much  cooler  climate  than  Lisbon.  They  were  for- 
merly very  fashionable  resorts. 

•5.    GUARDA,   AND  THE   SERRA  OF   ESTRELA. 

Guarda :  ynarine,  inland -mountain,  cool  temperate, 
Jiuctiiation  high.  Winter:  very  cold  and  moist,  equable, 
rainfall'and  evaporation  moderate.  Summer:  jjiodera- 
tely  warm  and  very  dry,  moderately  equable,  rainfall 
scanty,  evaporation  excessive. 

Guarda  or  «The  Guardw,  so  named  because  it  guards 
the  entrance  to  the  valley  of  the  Zezere,  was  founded 
by  Sancho  I.  in  1199.  It  is  situated  on  the  top  of  a 
mountain  in  the  northern  portion  of  the  Serra  of  Es- 
trela,  in  40"  33'  N.  hit.,  at  an  elevation  of  i.o3q  m., 
and  at  a  distance  of  120  km.  from  the  sea  coast,  and 
of  3o  km.  to  the  north  of  the  highest  peak  of  the 
Estrela.  The  vegetation  is  very  sparse.  The  number 
of  inhabitants  is  (),()3S,  and  of  households,  i,53o. 

The  mean  temperature  in  winter  is  4". 25;  in  spring 
(y.22  ;  in  summer  i(S'\r-;  and  in  autumn  11". 22.  The 
means  of  the  maxima  and  the  minima  in  the  four 
seasons  are:  (i".()()  and  i".34;  i3".i8  and  r.i?>;  2 3". 5  and 
i3".35 ;  and  14". 52  and  7".  K).  The  evaporation  in  winter 
is  178'""',  and  in  summer  72(3;  and  the  mean  relative 
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humidity  is  80. 3  and  49.7,  respectively,  in  the  two 
seasons.  The  rainfall  is  338'"'". 2  in  winter,  and  73.9  in 
summer,  and  the  mean  number  of  days  of  rain  during 
the  year,  io3.8.  The  mists  are  frequent,  they  occur 
more  in  winter  and  autumn  than  in  spring  and  summer. 
The  place  has  no  good  shelter  ;  the  prevalent  winds 
in  winter  are  from  the  S.,  and  in  summer  from  the 
N.W.  The  daily  variations  of  temperature  are  more 
similar  to  those  of  Lisbon  than  of  Oporto ;  and  the 
mean  annual  temperature,  and  the  mean  monthly  and 
seasonal  temperatures  are  similar  to  those  of  Paris. 
The  water  supply  is  scanty,  14  1.  per  head.  The  city 
and  its  environs  would  be  greatly  improved  by  the 
plantation  of  some  more  trees. 

Guarda  has  been  selected  as  a  station  of  moderate 
altitude  by  the  Society  of  National  Help  to  the  Tu- 
berculous as  their  principal  district  station  for  the 
treatment  of  consumptives.  It  is  there  that  it  has  its  best 
Sanitarium.  Guarda  is  considered  to  be  also  useful  in 
neurasthenia. 

Of  all  the  mountains,  the  Serra  of  Estrela  presents 
the  best  high  altitudes  for  the  establishment  of  hotels 
and  sanitariums.  It  has  a  central  position,  so  that  it 
is  accessible  to  the  residents  both  of  Lisbon  and  of 
Oporto.  Its  direction  is  from  north-east  to  south- 
west; its  eastern  side  contributes  to  the  formation  of 
the  valley  of  the  Zezere,  and  its  western  side  to  that 
of  the  valley  of  the  Mondego.  Its  highest  peak,  Cantaro 
Delgado,  rises  to  an  elevation  of  iqqi  m. 

The  climate  of  the  Serra  of  Estrela  has  attracted  a 
good  deal  of  attention.  Prof.  Serras  e  Silva,  of 
Coimbra,  has  devoted  to  it  one  of  his  memoirs  (i). 
The  meteorological  station  known  as  the  Estrela  Ob- 
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servalory  is  situated  at  Polo  Negro,  a  plateau  without 
any  good  shelter,  in  4o°25'  N.  lat.,  at  an  altitude  of 
1.38(3  m.,  and  at  a  distance  of  102  km.  from  the  sea. 
The  mean  temperature  in  winter  is  2". 23,  in  spring 
7". 02,  in  summer  i(3*'.(S8,  and  in  autumn  ^".45.  The 
means  of  the  maxima  and  the  minima  in  the  four  seasons 
are:  4^8(3  and- 1^40;  10^40  and  4°.3i  ;  20°43  and 
1 2". 72;  and  1 2". 32  and  (3'\<3i.  The  relative  humidity 
in  winter  is  84.5,  and  in  summer,  49.2.  The  total 
rainfall  amounts  to  2773"^"^  the  maximum  being  in 
winter.  The  number  of  days  of  mist  is  i25,  and  of 
snowfall,  3(3;  both  being  more  frequent  in  winter.  The 
prevalent  winds  are  W.N.W.  and  E.S.E.  ;  and  the 
mean  velocity  is  19.(3(3. 

Not  far  from  the  Observatory  there  are  two  unpre- 
tentious hotels  and  six  or  seven  villas. 

All  competent  observers  are  agreed  that  the  Serra 
of  Estrela  is  very  useful  in  consumption.  Some 
patients,  who  did  not  find  any  relief  at  Davos,  have 
improved  considerably  and  even  been  cured  at  Estrela. 

The  other  places  worthy  of  notice  in  the  Serra  are : 
Manteigas,  Estrela-Covilha,  Unhaes  da  Serra,  Yule  do 
C(jnde,  and  Vale  das  Eguas. 

Manteigas,  situated  towards  the  east  of  the  Obser- 
vatory, lies  on  the  borderland  of  the  North  Atlantic  and 
the  Lusitanian  regions,  at  an  altitude  of  775  m.  It  is 
reached  from  the  railway  stations  of  Gouvcia  or  ol 
Nelas;  it  is  also  accessible  from  Covilha.  Its  populat- 
ion is  i.5oo.  It  is  frcquenled  b\-  some  people  both  for 
its  climate  and  for  its  lu)l  sulphurous  mineral  waters  (§  9). 

Estrela-Covilha  has  at  present  one  of  the  best  sani- 
tarium in  the  Serra  of  Estrela.  The  Sanitarium  Estrela- 
Covilha  is  situated  at  a  distance  of  8  km.  from  Covilha, 
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and  an  altitude  of  iM">o  m.  It  is  the  highest  placed 
sanitarium  in  Portugal  for  the  treatment  of  consump- 
tives. Its  aspect  is  southern  ;  the  mists  are  said  to  be 
rare;  and  the  water  supply  is  pure.  It  is  open  only  in 
the  fair  season. 

Unhaes  da  Serra  is  situated  at  a  distance  of  23  km. 
to  the  south-west  of  Covilha,  and  at  an  altitude  of 
657  m.  Its  climate  is  described  as  mild,  healthy  and 
agreeable.  It  has  a  warm  thermal  spring  of  sulphur, 
useful  in  skin  diseases  (§  9). 

Vale  do  Conde,  situated  to  the  south-west  of  the 
Observatory,  is  considered  to  be  one  of  the  places  suitable 
for  the  establishment  of  a  sanitarium  for  consumptives. 
Its  mean  altitude  is  i()5o  m.  Its  mean  temperature  in 
winter,  according  to  Dr.  Carvalho,  is  1-.88,  and  in 
summer  1 2".  1  ;  the  means  of  maxima  and  minima  in 
the  former  being  7". 66  and  -6". 69;  and  in  the  latter 
19". 6 1  and  4'^.5()  (2).  Dr.  Souza  Martins,  one  of  the 
most  accomplished  physicians  of  the  last  centurv,  is 
of  opinion  that  the  climate  of  Vale  do  Conde  is  su- 
perior to  that  of  Davos:  «the  variations  of  temperature 
are  much  more  regular  and  more  moderate ;  the  daily 
variations  being  3". 3  at  Estrela  and  8". 2  at  Davos»  (3). 
He  recommends  strongly  the  establishment  of  a  sani- 
tarium there  for  the  treatment  of  consumptives.  Com- 
pared with  the  Observatory  at  Poio  Negro,  it  is  much 
more  sheltered,  the  winds  are  4~^/o  less,  and  the  mists 
are  also  50%  less. 

Vale  das  Eguas,  situated  to  the  south  of  the  Obser- 
vatory at  Poio  Negro,  has  also  been  considered  to 
be  one  of  the  suitable  places  for  a  sanitarium.  In 
fact  a  beginning  was  made,  some  years  ago,  to  build  a 
hospital  there. 
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One  of  the  urgent  needs  of  Portugal  is  a  good  hotel 
at  an  altitude  of  1,400  to  1,60001.  for  non-con- 
sumptives, for  at  present  all  those  who  require  the 
climate  of  altitude  have  to  go  either  to  the  Pyrenees  or 
the  Alps.  Such  a  hotel  would  be  specially  useful  to  the 
inhabitants  of  Lisbon  and  Oporto,  for  both  these  cities 
are  near  the  sea,  and  a  change  to  a  sea-shore  or  to 
a  place  near  the  coast  is  no  real  change.  Moreover,  a 
good  hotel  of  altitude,  if  it  had  good  golf  links,  would 
attract  some  foreigners  in  summer,  and  retain  some  of 
those  who  come  to  the  countrv  in  winter. 


C.  SPAS. 

The  principal  spas  in  the  Lusitanian  region  are : 
Caldas  da  Rainha  and  Cucos,  in  the  subregion  Northern 
Estremadura  ;  and  Estoril  and  San  Paulo  (Lisbon),  in 
the  Central  or  Olysiponian  Estremadura.  With  the 
exception  of  Caldas  da  Rainha,  all  the  other  spas  are 
in  the  district  of  Lisbon.  Among  other  sources  may 
be  mentioned  the  following:  Charniche  and  Montachiquc, 
in  the  district  of  Lisbon ;  Manteigas,  in  Guarda  ;  and 
Unhaes  da  Serra,  in  Castelo  Branco. 

6.   CALDAS   DA   RAINHA. 

Murialed,  hoi,  moderalely  mineral,  calcic  sulphated, 
and  sulphiireted. 

Caldas  da  Rainha  or  the  «Thermal  Baths  of  the 
Queen)-,  so  named  after  D.  Leonor,  wife  of  John  II. 
are  situated  in  the  district  of  Leiria,  109  km.  by  rail 
to  the  north  of  Lisbon,  in  a  wide  and  pleasant  valley, 
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at  an  elevation  of  40  m.  above  the  sea  level,  and  at  a 
distance  of  10  km.  from  the  sea  coast.  The  soil  is 
tertiary,  and  the  vegetation  is  abundant.  The  climate 
is  agreeably  warm  in  summer,  the  mean  temperature 
being  about  20";  the  air  is  moderatly  dry.  The  popu- 
lation is  2,5(59,  ^^'""^  ^^^*^  number  of  households,  964. 
The  drinking  water  is  good,  45  I.  per  head. 

This  spa  belongs  to  the  State.  It  is  supposed  that 
it  was  known  to  the  Romans.  Its  fame  is  due,  however, 
to  Queen  Leonor,  who,  in  recognition  of  the  benefits 
derived  from  these  waters,  founded  there  a  hospital  in 
1490,  selling  for  this  purpose,  it  is  said,  even  her 
private  jewels  to  King  Manoel.  There  are  several 
sources,  all  near  each  other.  The  waters  are  abundant ; 
clear  and  transparent  at  the  source,  with  a  decided 
smell  and  taste  of  sulphur;  their  temperature  is  84°. 5. 
The  first  scientific  analysis  of  these  waters  was  made 
in  1795,  by  an  Englishman,  Dr.  Withering  (i).  They 
have  been  analysed  since  then  several  times.  The 
latest  analysis  gives  the  following  results  : 

Chloride  of  sodium gm  0.72048 

»         »    magnesium o.  17952 

»         »   ammonium 0.00285 

Sulphate  of  calcium 0.73877 

»  »  sodium. o.25o4r) 

»  »  potassium 0.04023 

Bicarbonate  of  calcium 0.28234 

»  »    magnesium o  09007 

»  »    iron 0.00269 

Phosphate  of  aluminium o.oo338 

Silica 0.01973 

Total  solid  residue }.33o52 

2 
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Free  carbonic  acid o. i4o5o 

Sulphureted  hydrogen 0.00998 

Nitrogen 0.02488 

Total 3.5o588 

These  waters  contain  a  larger  percentage  of  phosphate 
of  aluminium  than  all  the  other  Portuguese  waters. 
The  thermal  establishment  is  old  but  good. 

The  spa  is  extremely  useful  in  rheumatism,  syphilis, 
and  uterine  complaints.  The  waters  are  used  both 
internally  and  externally.  They  are  frequented  more 
than  any  other  spa.  There  are  two  seasons:  one  from 
1 5')'  May  to  3i'^  October;  and  the  other  in  January  and 
February. 


Muriated,  hot,  moderately  mineral,  lithiated. 

This  spa  is  situated  at  a  distance  of  70  km.  to  the 
north  of  Lisbon,  and  2  km.  from  the  station  of  Torres 
A'edras,  in  a  valley  facing  the  north,  at  an  altitude  of 
33  m.  above  the  sea  level,  and  at  a  distance  of  i3  km. 
from  the  sea.  The  climate  is  hot,  dry,  and  healthy, 
the  mean  temperature  in  summer  being  about  25". 
It  is  said  that  these  waters  were  likewise  known  to  the 
Romans,  but  their  fame  dates  from  US92,  from  the 
building  of  the  new  establishment.  There  are  three 
principal  sources.  The  waters  have  a  yellowish  tinge, 
very  saltish,  and  slightly  bitter  and  styptic  ;  the  tem- 
perature of  the  three  sources  varies  from  32'\2i  to 
37".-->.  The  total  solids  of  the  source  Cucos  Velhos 
are  38"^-3482,  composed  chietiy  of  chlorides  of  sodium, 
2S"i-538,  and  of  lithium ;   and  of  bicarbonate   of  lime. 
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These  springs  throw  out  a  large  amount  of  vegetable 
and  sandy  mud,  which  is  very  radioactive. 

This  spa  has  a  well  deserved  reputation  in  rheumatism 
and  scrofula.  The  waters  are  used  both  internally  and 
externally.  There  are  good  arrangements  for  mud- 
baths.  The  season  lasts  from  i3l'^  May  to  So'!'  Septem- 
ber. The  environs  are  pleasant,  full  of  historical 
interest. 

8.    ESTORIL,   AND   POCAS. 

Estoril  is  muriated,  jvarm,  riiodevalely  mineral,  and 
calcic  carbonated. 

Estoril  (from  astiir,  the  falcon,  and  //,  a  place  :  a 
place  frequented  by  falcons)  was  probably  known  or 
inhabited  in  the  time  of  the  Romans.  The  Franciscans 
founded  a  monastery  there  in  1527.  It  is  situated  at  a 
distance  of  18  km.  by  rail  from  Lisbon  and  at  about 
200  m.  from  the  sea-shore.  It  is  the  most  westerly 
spa  on  the  continent.  The  climate  is  similar  to  that  of 
Mont'Estoril;  it  is  somewhat  cooler  owing  to  the  dense 
vegetation  of  the  park  in  which  the  Baths  are  situated. 

The  source  of  Elstoril  has  been  known  for  nearly 
200  years,  but  its  rapid  development  dates  from  the 
opening  of  the  Lisbon-Cascaes  railway  line  in  1889. 
Its  temperature  is  28";  sp.  gr.  i.ooi3;  and  the  total  solid 
residue  in  looo^.'"  of  water  48'"36,  composed  of  the 
following  ingredients : 

Chloride  of  sodium gm,  2.2G24 

»         »  potassium 0.0745 

>>         »  lithium o  0042 

0         »   nmmonium 0.001 1 

»         »  calcium 0.3S46 
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Sulphate  of  calcium 0.0G18 

»  »  magnesium 0.3 1 10 

Bromide  of  magnesium 0.0041 

Bicarbonate  of  magnesium o.o523 

»  »   calcium o.3i3o 

»  »    strontium 0.0041 

»  »    manganese 0.0006 

Phosphate  of  aluminium  and  bicarbonate  of  iron  o.ooo3 

Silica 0.02^4 

Organic  matter 0.007 1 

Iodides    small  quantities. 

Borates,  nitrates,  and  bicarbonates  of  barium  .  traces 

Carbonic  acid  ( 1 5cc.8) 0.0276 

These  waters  are  used  both  internally  and  externally, 
and  are  very  beneficial  in  rheumatism,  gout,  and  some 
skin  diseases.  So  far  as  it  can  be  judged,  it  cannot  be 
said  that  they  are  superior  or  inferior  to  similar  waters 
in  Portugal  or  elsewhere.  Their  greatest  advantage 
consists  in  the  fact  that  they  are  situated  in  such  an 
admirably  equable  and  mild  climate,  that  they  can 
be  utilised  in  winter.  There  are  two  establishments, 
one  new  and  the  other  old.  The  ordinary  season  lasts 
from  1^.'  May  to  i5'''.  November,  but  one  of  the  esta- 
blishments is  open  in  winter.  It  would  be  very 
advantageous  to  a  good  many  invalids  if  there  were  a 
residential  balneological  hotel.  Such  a  hotel  could  also 
have  ordinary  hydropathic  treatment,  electrical  treatment 
in  various  shapes,  and  warm  salt  water  baths. 

PocAS,  a  source  similar  to  that  of  Estoril,  both  in 
composition  and  uses,  is  siuiated  in  the  valley  of 
Cadaveira,  about  half  a  kilometre  to  the  east  of  the 
baths  of  Kstoril.  It  could  be  likewise  utilised,  in  winter, 
in  the  same  way  as  Estoril. 

Both  the  sources  of  Estoril  and  of  Poyas  have  been 
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described  at  length  in  one  of  my  papers  (i),  in  which 
the  reader  will  tind  many  other  interesting  details. 


'& 


9.    SAN   PAULO   (LISBON). 

Sulphurous,  tepid,  very  mhieral,  sodic  muriated, 
gaseous  sulphuveted,  and  iodated. 

The  Baths  of  San  Paulo  or  St.  Paul  are  situated  in 
the  city  of  Lisbon,  not  far  from  the  Square  and  the 
Church  of  St.  Paul.  They  are  also  known  as  Dr.  Lou- 
renfo's  Baths,  their  original  founder,  and  as  Arsenal 
Baths,  from  the  origin  of  the  source.  They  lie  at  a 
distance  of  about  200  m.  from  the  margin  of  the  Tagus, 
being  well  sheltered  from  the  northerly  winds. 

The  Romans  were  well  acquainted  with  these  waters. 
An  inscription  found  in  1770  shows  that  there  was, 
even  at  the  time  of  the  Emperor  Constantine,  an 
establishment  known  as  Thermce  Cassiance,  dedicated  to 
Aesculapius.  Their  present  renown  is  due  to  Dr.  Lou- 
ren90,  who,  in  i8f)8,  built  his  original  balnearium. 
The  source  of  these  waters  is  in  the  Arsenal  of  Marine, 
from  which  they  are  conveyed  to  the  establishment  by 
means  of  pipes.  The  water  gets  yellowish  on  exposure, 
it  is  saline  and  bitter  in  taste,  and  has  a  strong  smell 
of  sulphureted  hydrogen;  its  temperature  is  22°. 5. 

Its  composition,  according  to  Dr.  Louren^od),  is  as 
follows  : 

Chloride  of  sodium gm.  17.1409 

:>         »   magnesium 2.3886 

Bromide  of  magnesium 0.0198 

Iodide  of  magnesium o.oo3 1 

»      »   calcium 0.8254 

Sulphate  of  sodium 0.6738 
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Sulfate  of  m;ii;ne.sium. 0.7024 

»         »   calcium o.oo53 

»         »   strontium o.oo34 

:>         »   barium o.ooo5 

Phosphate  of  aluminium o.ooi3 

Phosphate  of  iion 0.0752 

Sulphurated  hydrogen 0.0762 

Sulphide  of  ammonium o.oi  i3 

Carbonate  of  magnesium 0.0909 

»  »  calcium 0.4054 

»  »  manganese 0.0007 

Lithia traces. 

Acid  carbonic 1 .  u  54 

Sulphurous  acid traces. 

Siliceous  acid o.oi  34 

The  establishment  has  been  recently  rebuilt,  and  has 
all  the  necessary  appliances.  These  baths  have  a 
disadvantage  ;  the  waters  are  liable  to  get  mixed  with 
the  water  of  the  Tagus  when  the  tide  is  very  high. 
The  establishment  receives  a  supply  from  the  Poco  de 
Albegoaria,  the  water  of  which  is  similar  in  composition 
to  that  of  the  Arsenal. 

These  waters  are  especially  useful  in  rheumatism 
and  syphilis,  and  all  the  complaints  dependmg  upon 
them.  They  are  likev^Tse  useful  in  scrofula,  neuralgia, 
and  some  diseases  of  the  skin.  They  are  used  both 
internally  and  externally.  The  establishment  is  open 
throughout  the  year.  There  is  no  sulphurous  spa  in 
the  whulc  continent  which  is  situated  in  such  a  mild 
climate  in  winter  as  that  of  San  Paulo.  The  usefulness 
of  these  waters  could  be  greatly  enhanced  by  building 
a  hotel  in  connection  with  the  baths,  so  as  to  convert 
them  into  a  residential  hydropathic  establishment. 
Another  way  of  rendering  these  waters  useful  in  winter 
would  be  to  con\'e\'  them  to  one  of  the  nearest  hotels. 
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Charnice,  a  Quinta  at  Torres  ^^edras,  has  a  source 
containing  sulphate  of  magnesium,  the  total  soHds  being 
2g."'85.  It  is  worthy  of  notice  as  being  the  best  specimen 
of  the  Portuguese  bitter  or  purgative  waters. 

Montachique  has  a  chal3'beate  source  containing 
carbonate  of  iron  in  a  considerable  quantity  (2).  It  w^as 
formerly  in  some  vogue,  but  has  now  fallen  greatly 
into  disuse.  As  the  place  has  a  good  elevation  and  an 
excellent  climate  (|  3),  it  would  be  of  great  benefit  to 
the  anaemic  to  explore  this  source  again. 

Manteigas  has  two  sources  of  hot,  indifferent,  sodic 
carbonated  and  sulphureted  waters,  useful  in  rheu- 
matism. 

Unhaes  da  Serra  is  tepid,  indifferent,  and  sulphureted. 
It  is  useful  in  diseases  of  the  skin. 

The  sources  at  Manteigas  tind  Unhaes  da  Serra 
deserve  special  attention  on  account  of  the  climate  of 
these  places  (§  5).  Both  the  stations  could  be  largely 
utilised  both  as  climatic  resorts  and  as  spas. 


C.  SEA-BATHING  RESORTS. 

10.    SEA-BATHING   RESORTS   IN  THE   LUSITANIAN   REGION. 

In  the  subregion  Northern  Estremadura,  Nazareth  is 
popular  among  certain  classes;  Ericeira,  about  10  km. 
from  Mafra  has  a  well  sheltered  and  pretty  little  bay ; 
San  Martinho  do  Porto  has,  besides  a  good  shore,  a 
comparatively  mild  climate ;  and  Praia  de  Macas  is 
connected  by  an  electric  tramway  with  Cintra. 

In  the  Central  Eslreniadura,  Mont'l'^storil  and  Cascaes 
are  the  most  fashionable  sea-bathing  resorts  of  Portugal. 
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All  the  places  along  the  Riviera  and  along  the  margin 
of  the  Tagus  to  the  west  of  Lisbon,  wherever  there  is 
a  sandy  shore,  are  utilised  for  sea-bathing.  On  the 
other  side  of  the  river  Trafaria  is  a  great  favourite 
among  children. 

In  the  Southern  Estremadura,  Setubal  and  Cezimbra 
are  utilised  by  some  people. 

The  sea-water  on  the  shore  of  Mont'Estoril  has  a 
temperature  of  17"  in  December.  Its  composition 
according  to  an  analysis,  obligingly  made  for  me  by 
Dr.  Vergilio  Machado,  is  as  follows  : 

Sp.  gr.  at  1 50  C 1 .02S 

Dry  residue  at  18° gm.  38.170 

Chloride  of  sodium 26.459 

»         »  potassium 2.483 

»         »  magnesium 2.770 

»         »  calcium 0.644 

Sulphate  of  calcium 5. 100 

Silica,  oxide  of  iron  and  of  aluminium 0.01 5 

Undetermined  substances o.t')oo 

The  water  of  the  Tagus,  especially  on  the  right 
bank,  is  not  so  pure  as  that  of  the  Bav  of  Cascaes. 

At  Estoril,  Lisbon,  and  Setubal  there  are  establish- 
ments which  provide  warm  sea-baths  in  summer  and  in 
early  autumn. 

The  sea-baths  at  Estoril  may  be  taken  in  winter  by 
the  inhabitants  of  the  cold  belt,  for  in  this  season  the 
water  is  as  warm  as  that  of  the  Northern  Sea  in  summer. 

It  would  be  advantageous  if  one  of  the  hotels  at 
Mont" Estoril  and  another  in  Lisbon  would  provide 
warm  sea-baths  in  winter. 
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Sociedade  Pharmaceutica  Lusitana»,  t.  2.".  Lisboa,  1841, 
pg.  812. 


CHAPTER  XVI. 
HEALTH  RESORTS  IN  THE  MEDITERRANEAN  REGION. 

Climate :    cool  and   feebly   dry    in 
winter;  hot  and  very  dry  in  summer. 

Spas  :  muriated  and  bicarbonated . 

A.  clijniatic  resorts. 

The  most  important  climatic  resorts  in  this  region 
are  Lagos,  Faro,  and  Portimao.  Algarve  is  styled 
the  ((Winter  Garden  of  Portugal)),  ^and  is  sung  in  a 
popular  ballad  as 

Terra  de  amores  e  de  bosques, 
Terra  de  amores  e  dejlores. 

Or  «the  land  of  love  and  of  woods;  the  land  of  love 
and  of  Howers)). 

I.    LAGOS,   lARO,    AND   PORTIMAO. 

Lagos  :  marine,  liltoral-saline  lowland,  moderately 
warm,  Jliict nation  moderate,  regular  land  and  sea 
bree\es.      Winter:    modrately   cool  and  feebly  dry. 
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equable,  rainfall  very  moderate.  Summer:  moderately 
hot  and  very  dry,  moderately  equable,  rainfall  extremely 
scanty. 

Lagos,  a  city  founded  by  the  Carthagenians,  is 
situated  on  the  coast  of  a  splendid  bay,  in  37°. 6'  N. 
lat.,  and  at  a  mean  elevation  of  i5  m.  It  is  shehered 
on  the  north  by  the  Espinha^o  do  Cao,  or  the  Spine 
of  the  Dog,  a  prolongation  of  the  Serra  of  Monchique, 
which  ends  at  Cape  St.  Vincent,  or  the  Promontorium 
Sacrum  of  the  ancients.     The  vegetation  is  abundant. 

The  mean  temperature  of  Lagos  in  winter  is  12". 38; 
in  spring  16°. 20;  in  summer  22". 09;  and  in  autumn 
1 8°.  19.  The  means  of  the  maxima  and  of  minima  in 
the  four  seasons  are:  1 6^.89  and  8°. 36;  2i'\i5  and 
11". 21;  28'\i8  and  i()".46;  and  23'\45  and  12". 84.  The 
relative  humidity  in  winter  is  75.0;  and  in  summer  39.4. 
Rainfall  i8i"}'"o,  and  20.2,  in  the  two  seasons.  The 
mean  number  of  days  of  rain  is  57.4,  and  of  mist,  0.2. 
There  is  never  any  snow  and  never  any  frost.  The 
prevalent  winds  are  N.  and  N.W.,  and  S.  E.  and  E. 
The  water  supply  is  pure,  but  somewhat  hard.  The 
population  numbers  9,(373,  and  the  number  of  house- 
holds is  2,400. 

Faro,  the  capital  of  Algarve,  is  relatively  milder 
than  Lagos  in  winter  ;  in  January  and  F^ebruary  its 
temperature  is  somewhat  higher,  but  in  December  it 
is  lower.  The  relative  humidity  is  lower  in  winter  and 
higher  in  summer,  and  the  rainfall  is  less.  The  soil  is 
sandy.  The  characteristic  feature  of  the  vegetation 
is  the  well  developed  dale  palm.  The  population 
is  i2,(")8o,  and  the  number  of  households,  2,970. 
At  low  tide  a  very  large  extent  of  the  shore  gets 
exposed. 
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PoRTiMAO  is  situated  on  the  borders  of  the  river  of 
Portimao,  and  at  a  distance  of  65  km.  from  Faro.  Its 
chmate  is  similar  to  that  of  Lagos.  The  inhabitants 
number  9,340,  and  the  households,  2,35o. 

Vila  Nova  de  St.  Antonio  is  very  pleasantly  situated 
on  the  right  border  of  the  Guadiana. 

The  vegetation  of  Algarve  is  completely  meridional. 
The  carob,  the  date  palm,  the  fig,  and  the  dwarf  palm 
grow  there  exceedingly  well.  The  esparto  grass  (Ma- 
cvochloa  tenacissima)  attains  there  its  polar  limit. 

The  medical  uses  of  the  different  places  on  the  coast 
of  Algarve  have  not  been  specialised.  All  of  them  are 
useful  in  anaemia,  in  debility,  in  lung  diseases,  espe- 
cially in  asthma,  and  in  convalescence  after  fevers. 
The  most  favourable  seasons  are  winter  and  spring. 

Compared  with  the  Portuguese  Riviera,  the  climate 
on  the  coast  of  Algarve  is,  in  winter,  warmer  by  about 
i'\  but  it  is  less  equable,  and  somewhat  more  moist. 
Compared  with  Madeira,  it  is  cooler  by  3"  and  much 
less  equable.  On  the  whole;  it  is  more  stimulant  than 
that  of  Mont'Estoril  and  Funchal.  There  are  no  snow- 
covered  mountains  in  its  proximity,  as  at  many  of  the 
places  on  the  coast  of  Andalusia. 

B.  SPAS. 

The  only  important  spa  in  this  region  is  Caldas  de 
Monchique. 

■2.   CAI.DAS   DE  MONCHIQUE. 

Indifferent,  warm,  sodic  muriatcd,  and  calcic  car- 
bonated. 
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The  Caldas  of  Monchique  is  situated  at  a  distance 
of  18  km.  to  the  north  of  Portimao,  and  at  an  elevation 
of  25o  m.  in  a  v^ell-wooded  valley,  sheltered  on  the 
northern  side  by  the  Serra  of  Foia,  go2  m.  The  soil 
is  schistic,  and  the  vegetation  consists  chiefly  of  pines. 
According  to  Dr.  Gastel  Branco,  the  mean  temperature 
in  summer  is  23*^,  and  in  winter  12",  the  relative  hu- 
midity being  5o  and  78,  respectively  (i). 

The  Romans  v^ere  acquainted  with  these  baths. 
There  are  four  principal  sources :  their  water  is  clear, 
without  any  particular  taste  or  smell.  The  temperature 
of  the  source  St.  John  is  32°. 5,  and  its  total  solid  residue, 
in  1,000  gm.,  is  o8'"283,  composed  chiefly  of  chloride 
of  sodium,  and  of  carbonates  of  lime  and  magnesia. 
The  bathing  establishment  is  old ;  there  is  attached  to 
it  a  hospital  for  the  poor.  The  baths  belong  to  the 
State,  but  are  leased. 

The  waters  are  indicated  especially  in  rheumatism, 
dyspepsia,  and  some  skin  diseases.  They  are  used 
both  internally  and  externally ;  their  dose  is  200  gm. 
The  season  lasts  from  i^}  June  to  3o'.''  September.  These 
waters  could  be  utilised  in  winter.  There  is  an  ex- 
cellent park  ;  and  the  country  all  round  is  \  ery  inte- 
resting. The  town  of  Monchique,  very  pleasantly 
situated  at  an  elevation  of  45o  m.,  is  6  km.  from  the 
Baths  of  Monchique. 

C.  SEA-BATHING  Rl.SORTS. 

3.    SEA-BATHING   RESORTS   IN   THE  MI-DI  lERRANEAN   REGION. 

Almost  all  the  places  along  the  coast  of  Algarve 
are  used  as  sea-bathing  resorts  by  many   of  the   inha- 
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bitants  of  the  south  of  Portugal  and  by  some  Spaniards. 
The  most  favourite  places  are  Praia  da  Rocha  (Por- 
timao),  Praia  da  Luz  (Lagos),  and  Albufeira. 

The  mean  temperature  of  the  sea-water  is  21"  in 
August,  and  14'^  in  February.  The  temperature  is 
somewhat  cooler  than  that  at  Estoril,  a  fact  due  to  the 
influence  of  the  Gulf  Stream  not  being  so  direct. 


REFERENCES. 

2.  (1)  Branco  (J.  Bentes  Castel) :  Caldas  de  Monchique,  Lisboa, 
1906,  pg.  56. 


CHAPTER  XVII. 

HEALTH  RESORTS  IN  THE  NORTH  CONTINENTAL 
OR  THE  ULTRAMONTANE  REGION. 

C Innate:  cold  and  moist  in  winter; 
hot  and  very  dry  in  summer. 

Spas:  sodic  bicarbonated. 

A.  &  B.  CLIMATIC  RESORTS  AND  SPAS. 

There  are  no  climatic  resorts  in  the  North  Conti- 
nental region.  This  region  may  be  styled  the  «Land 
of  Mineral  Springs »,  for  there  are  in  it  some  valleys 
which  yield  mineral  waters  almost  everywhere. 

Vila  Rial,  420  m.,  the  chief  town  of  the  district  of 
Vila  Rial,  is  situated  upon  a  picturesque  promontory 
formed  by  the  rivers  Cabril  and  Corgo  in  a  deep  and 
narrow  valley.  Bragan9a,  the  chief  town  of  Bragan^a, 
lies  on  a  plateau,  65o  m.  high,  on  the  margin  of  the 
small  river  Ferven9a. 

This  region  has  two  verv  impportant  spas  :  \'idago 
and  Pedras  Salgadas.  Among  other  sources  worthy 
of  note  are  Campilho,  Aguas  Romanas,  Agua  da  Fonte 
Salus,  Chaves,  and  xModelo,  all  in  the  district  of  \'\\d 
Rial;  and  Bem  Saude  in  Bragani^a. 
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1.    VIDAGO. 

Alkaline,  tepid  and  cold,  very  and  moderatelj'-  mi- 
neral, sodic  carbonated,  and  gaseous  carbonated. 

Vidago,  or  the  Life-giving  Spa,  is  i83  km.  by  rail 
from  Oporto.  It  is  situated  in  the  fertile  valley  of 
the  Oura,  at  an  akitude  of  35o  m.,  and  at  the  foot  of 
the  northern  side  of  the  Serra  of  Vidago.  The  soil 
is  granitic  and  dry,  and  the  vegetation  on  the  serra  near 
the  spa  is  abundant.  The  climate  in  summer  is  very 
hot  and  very  dry. 

There  are  two  important  sources  at  Vidago :  Vidago 
no.  I,  and  Vidago  no.  2. 

Vidago  no.  i,  or  the  chief  source,  is  one  of  the  most 
important,  spas  of  its  class  not  only  in  Portugal  but 
in  the  whole  of  Europe.  It  was  known  to  the  Romans, 
who  had  there,  during  the  reign  of  Trajan,  a  thermal 
establishment  known  as  Vitaago  {vita  life,  ago  I  produce). 
It  had  fallen  completely  into  oblivion  until  i863,  when 
it  was  rediscovered  by  D.  Julia  Vaz  d'Araujo.  The 
water  of  Vidago  no.  i  is  clear,  transparent,  inodorous, 
and  pleasantly  prickly  to  taste.  Its  temperature  is  23°. 3, 
and  its  composition  is  as  follows : 

Bicarbonate  of  sodium gm-  4.6290 

))            »   potassium »  0.0483 

»            »   lithium »  o.oSyS 

»             »    strontium »  0.0009 

»            »  calcium »  0.97 1 3 

»            »   magnesium »  0.2554 

»            »   proto.\ide  of  iron «  0.01 3 1 

»            »   manganesium »  0.0019 

Sulphate  of  potassium »  0.0089 

»        »   barium »  0.0010 

25 
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Chloride  of  potassium  gm.  o.iGgS 

Phosphate  of  aluminium »  0.0007 

Acid  silicic »  0.061 1 

Total »  6.1980 

Vree  carbonic  acid »    '-4494 

Grand  total »  7.6474 

It  also  contains  a  considerable  amount  of  radioactive 
substances. 

Dr.  Louren90  has  framed  a  table  showing  the  su- 
periority of  Vidago,  as  regards  its  chemical  composition, 
as  compared  with  i3  other  principal  spas  of  Eu- 
rope (i). 

Vidago  no.  2  has  a  temperature  of  17°. 6,  and  a  total 
solid  residue  of  48™!,  consisting  of  bicarbonate  of 
soda  3.3,  and  free  carbonic  acid  i.5.  The  sources  of 
Vila  Verde  and  Oura  are  less  mineral,  but  contain  about 
the  same  amount  of  free  carbonic  acid. 

Vidago  is  extremely  beneficial  in  dyspesia  and  in 
some  forms  of  gout.  It  is  recommended  in  congestion- 
of  the  liver  and  of  other  abdominal  organs,  in  skin 
diseases  dependent  upon  stomach  and  liver,  in  diabetes, 
and  in  bronchial,  vesical,  and  intestinal  catarrhs.  The 
season  lasts  from  i^^  June  to  3o^''  September.  The 
water  is  bottled  and  is  largely  used  and  often  abused, 
for  it  is  taken  by  some  people  as  a  table  water,  which 
is  a  great  mistake.  Dose  5o  to  100  gm.  or  more 
according  to  medical  advice. 

2.   PEDRAS  SALGADAS. 

Alkaline,  tepid  and  cold,  moderately  mineral,  sodic 
bicarbonated  and  gaseous  carbonated. 
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This  Spa  is  situated  at  a  distance  of  i68  km.  by  rail 
from  Oporto,  in  a  well-wooded  valley,  on  the  borders 
of  the  rivulet  Avelames,  and  at  an  elevation  of  58o  m., 
being  dominated  on  the  eastern  side  by  a  serra  rising 
to  i,i5o  m.  It  is  one  of  the  most  beautiful  watering 
places.  Its  soil  is  dry,  the  climate  is  cooler  than  that 
of  Vidago,  moderately  hot  and  dry. 

These  waters  have  come  into  prominence  since  1876. 
The  principal  sources  are  three.  Their  composition 
is  similar  to  those  of  Vidago.  Their  temperature  varies 
from  19°  to  12°.  D.  Fernando  contains  a  solid  residue 
OS  2S'"9,  consisting  of  bicarbonate  of  soda  2S'^o,  and 
free  carbonic  acid  2.2.  The  bathing  establishment  is 
very  good.  Compared  with  other  Portuguese  waters 
of  the  same  class,  Pedras  Salgadas  contains  a  larger 
amount  of  free  carbonic  acid,  and  a  larger  amount  of 
arsenic. 

Pedras  Salgadas  is  largely  used  in  dyspepsia  and 
other  complaints  of  the  digestive  organs,  in  rheumatism 
and  in  diabetes.  The  season  is  from  i5'.^  May  to  3ol^ 
September.  The  waters  are  bottled  for  export,  and 
are  largely  used.     Dose  from  3o  to  i5o  gm. 

Gampilho,  Aguas  Romanas,  and  Agua  da  Fonte  Salus 
are  similar  in  composition  to  Vidago.  These  waters  are 
bottled  and  largely  used  both  in  Portugal  and  elsewhere. 
Chaves  also  belongs  to  the  same  class.  It  was  known 
to  the  Romans  first  as  Aqiice  Flavioe,  and  later  on  as 
Aqiioe  Calidoe;  it  is  very  hot,  G8° ;  the  solid  residue  is 
28."^2.  This  source  deserves  to  be  developed.  Moledo 
is  hot  and  tepid,  sodic  carbonated  and  sulphurous;  it 
is  largely  frequented  by  those  suffering  from  rheuma- 
tism, syphihs  and  diseases  of  the  skin. 

Bern  Saude  is  used  only  bottled:  its  composition  is 
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moderately  mineral,  sodic  carbonated  and  gaseous  car- 
bonated.    It  is  useful  in  dyspesia. 


REFERENCES. 


i)  LouRENCO  (Dr.  A.  L.) :  Relatorio  sobre  as  aguas  de  Vidago, 
in  «Diario  de  Lisboa»,  22  de  Maio  de  i865. 


CHAPTER  XVIII. 

HEALTH  RESORTS  IN  THE  SOUTH  CONTINENTAL 
OR  THE  TRANSTAGAN  REGION. 

Climate :    cold   and  feebly   juoist   in 
winter;  hot  and  very  dry  in  summer. 

Spas:  earthy. 


A.   CLIMATIC  RESORTS. 

The  places  of  some  interest  from  the  cHmatic  point 
of  view  are  Beja  and  Evora.  Notwithstanding  the  high 
fluctuation,  and  the  variable  range  of  temperature  in 
summer,  both  the  places  have  had  the  reputation  of 
being  useful  in  the  treatment  of  some  diseases  of  the 
respiratory  organs,  as  consumption  (i). 

I.    BEJA,   AND   EVORA. 

Beja:  continental-upland,  ?tiost  temperate,  Jluct nation 
high,  evaporation  excessive.  Winter :  moderately  cold 
and  feeblf  moist,  equable,  rainfall  very  moderate, 
evaporation  moderate.  Summer:  moderately  hot  and 
very  dry,  variable.,  rainfall  very  scanty,  evaporation 
excessive. 
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Beja,  the  Pax  Augusta  of  the  Romans,  and  at  present 
the  capital  of  the  district  of  Beja,  is  situated  in  38"i'  N. 
lat.,  at  an  elevation  of  280  m.,  and  at  a  distance  of 
73  km.  from  the  sea,  and  164  km.  by  rail  from  Lisbon. 
The  vegetation  in  the  environs  consists  of  wheatfields, 
vines  and  oHves.  Its  population  is  io,ii5;  and  the 
number  of  households,  2,33o. 

The  mean  temperature  in  winter  is  9".5o;  in  spring, 
14°. 89;  in  summer,  22°. 64;  and  in  autumn,  16°. 66.  The 
means  of  the  maxima  and  the  minima  in  the  four 
seasons  are:  i3°.4o  and  6°. 16;  19°. 67  and  9°.63  ;  3o.oi 
and  i5°.65;  and  21°. 66  and  i2''.46.  The  evaporation 
in  winter  is  i83"™,  and  in  summer,  io36;  and  the  relative 
humidity  is  77.8  and  49.3  in  the  two  seasons.  The 
rainfall  is  207™"^. 2  in  winter,  and  26"™. 9  in  summer. 
The  number  of  days  of  rain  is  111.2;  of  mist,  22.2; 
of  snow,  9.4;  and  of  frost,  2.3.  The  prevalent  winds 
are  N.W.  and  W.N.W.  The  mean  velocity  of  wind 
is  i2.H'"48. 

Beja  was  formerly  known  as  the  «Asylum  of  the 
consumptives)).  Curvo  Semedo,  one  of  the  Portuguese 
classifical  medical  writers,  found  Beja  useful  in  «lung 
diseases  and  in  chronic  catarrh  of  the  nose))  (i), 
diseases  which  are  not  easily  cured  at  Lisbon.  This 
opinion  is  fully  shared,  at  present,  by  the  medical  men 
resident  in  that  city.  The  effects  of  the  climate  depend 
upon  its  greater  dryness,  and  greater  purity  with 
comparative  calmness  of  the  air.  Beja  offers  to  the 
tourist  some  interesting  Roman  remains. 

EvoRA,  known  in  the  time  of  the  Romans  as  Libera- 
litas  Julia,  is  the  capital  of  the  district  of  Evora.  It 
is  situated  in  38". 3i'  N.  lat.,  at  an  altitude  of  420  m. 
and  at  a  distance  of  about  J75  km.  from  the  sea,  and  at 
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117  km.  by  rail  from  Lisbon.  In  the  mornings  at  9 
o'clock  its  temperature  is  lower  than  that  at  Beja  by 
o°.6,  but  at  1 5  o'clock  it  is  higher  by  2°. 73,  so  that 
there  is  a  greater  variation  from  morning  to  afternoon. 
Its  relative  humidity  is  higher,  but  the  rainfall  is  less. 
The  most  frequent  winds  are  the  N.W.  and  the  N. 
It  has  enjoyed,  like  Beja,  a  reputation  of  being  useful 
in  some  lung  diseases.  Besides  other  very  important 
Roman  remains,  the  aqueduct  of  Sartorius,  10  km.  long 
beyond  the  fortifications,  and  the  reservoirs  in  the  city 
are  of  interest. 

B.   SPAS. 

In  the   South  Continental  region  there  is  only  one 

source  of  some  importance,  namely,  Moura.    Aljustrel 

may  be  mentioned  as  a  curiosity.  Both  are  situated 
in  the  district  of  Beja. 

2.    MOURA. 

Indifferent,  tepid,  and  calcic  carbonated. 

Moura  is  situated  at  a  distance  of  39  km.  by  rail  to 
the  north-east  of  Beja.  The  waters  have  a  temperature 
of  20°. 5  :  they  yield  a  soHd  residue  of  o.8'"92,  consisting 
chiefly  of  bicarbonate  of  calcium  o.52 ;  chloride  of 
magnesium  0.18;  bicarbonate  of  lithium  and  carbonic 
acid  0.1 5.  They  are  bottled,  and  sold  in  all  pharmacies. 
They  enjoy  a  high  reputation  in  diseases  of  the  bladder 
and  kidneys  connected  with  gouty  diathesis. 

Aljustrel,  a  town  to  the  south-east  of  Beja,  and  at  a 
distance  of  9  km.  from  the  railway  station  of  Carregueiro, 
has  a  spring  named  «Waiers  of  St.  John  of  the  Desert», 
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which  contains  a  hirgc  quantity  of  iron,  copper  and 
arsenic.  These  waters  have  been  used  only  as  baths 
in  leprosy,  with  apparently  some  benefit  (2). 
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CHAPTER  XIX. 

HEALTH  RESORTS  IN  THE  OCEANIC 
AND  THE  INSULAR  REGION. 

Climate:   waiin  and  dry  in  winter; 
hot  and  very  dry  in  summer. 

Spas:  sulphurous. 
I,  THE  OCEANIC  AND  THE   INSULAR  REGION. 

The  Oceanic  and  the  Insular  Region  belongs  to  that 
section  of  climates  (v.  Ch.  ix.  i)  in  which  all  or  almost 
all  stets  are  from  the  sea.  This  region  may  be 
divided  into  three  subregions :  i)  the  Oceanic  or  the 
Lusitanian  Sea;  2)  the  North  Insular  or  the  Archipelago 
of  the  Azores ;  and  3)  the  South  Insular  or  the  Islands 
of  Madeira. 

i)  The  subregion  the  Lusitanian  Sea  has  a  character- 
istically mild  and  equable  climate  due  to  the  iiiHuence 
of  the  Gulf  Stream.  It  is  not  subject,  like  the  Medi- 
terranean Sea,  to  the  hot  winds  of  the  African  desert, 
or  to  the  cold  winds  IV0111  the  snow-co\ered  altitudes 
of  Europe. 

2)  The  North  Insular  subregion,  or  the  Archipelago 
of  the  Azores,  is  under  the  influence  of  S.W.  in  winter 
and  N.W.  in  summer.     The  Azores  (from  astur,  and 
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acor,  the  great  hawk  or  falcon)  consists  of  nine  islands 
with  an  area  of  2,388  sq.  km.  They  are  situated 
between  36*'. 55'  and  3{/.55'  N.  lat.,  and  between 
25°. lo'  and  3i°.io'  W.Gr.,  and  at  a  distance  of  1,260 
km.  to  the  west  of  Lisbon.  The  highest  and  the  only 
perpetually  snow-covered  altitude  in  the  Portuguese 
State  is  the  Peak,  about  2,600  m.  in  the  Island  of 
Peak.  All  the  islands  are  of  volcanic  origin,  consisting 
of  trachytis  and  basalt.  They  lie  in  the  full  course  of 
the  Gulf  Stream ;  and  they  contain  some  craters  and 
lakes  of  great  beauty.  The  vegetation  in  some  of  the 
islands  is  luxuriant,  from  80  to  90  per  cent  of  the  flora 
and  also  of  the  fauna  is  European.  The  indigenous 
species  of  plants  have  been  estimated  at  478,  out  of 
which  about  40  are  exclusive  to  the  islands.  Among 
the  special  cultivations  are  the  pine-apple,  tea,  and 
tobacco.  Where  the  islands  have  a  sufficient  elevation 
they  present  three  zones :  the  littoral  or  the  fruit  zone ; 
the  central  or  the  prairies ;  and  the  top  or  the  zone  of 
wood,  heather  and  moss  (Sphagncc).  Among  the 
species  peculiar  to  the  island,  two  butterfly  orchis 
(Habenaria  micrantha  and  //.  longe-bracteata)  are 
limited  to  the  mountains,  whereas  the  littoral  is 
characterised  by  the  Azorian  golden-rod  (Solidago 
a^orica).  As  regards  the  fauna,  about  60  per  cent  of 
the  molluscs  are  indigenous.  The  total  number  of 
inhabitants  is  242,565  or  loi  per  sq.  km. 

The  Azores  were  taken  possession  of  between  143 1 
and  1453.  They  are  divided  for  administrative  purposes 
into  three  districts:  Ponta  Delgada,  Angra,  and  Horta, 
named  after  the  chief  towns  of  the  islands  of  San  Miguel, 
Terceira,  and  Fayal,  respectively.  From  the  medical 
point  of  view  San  Miguel  or  St.  Michael  presents  the 
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greatest  interest,  for  Ponta  Delgada  is  the  most 
frequented  town,  and  it  possesses  the  best  mineral 
sources.  Its  direction  is  from  east  to  west;  its  area  is 
747  sq.km.  ;  and  it  has  a  population  of  127,726  or  i38.8 
per  sq.  km.  A  range  of  mountains  runs  along  the 
whole  length,  forming  distinct  elevations  at  both  ends, 
the  eastern  peak  rising  to  a  height  of  1,700  m.  On 
the  western  side  a  place  termed  Lagoa  das  Sete  Cidades 
has  four  beautiful  lakes,  the  largest  of  which  is  2  km. 
in  diameter. 

3)  The  South  Insular  subrcgiou,  or  the  Islands 
of  Madeira,  is  under  the  influence  of  the  westerly  winds. 
It  consists  of  two  inhabited  islands :  Madeira  and  Porto 
Santo ;  and  three  desert  islands  or  the  Salvages  ;  the 
area  of  all  of  which  is  81 5  sq.  km.  They  lie  between 
32".25'  and  33°.7  N.  lat.,  and  between  iG^.Sg'  and  17".  16' 
W.Gr.,  and  at  a  distance  of  970  km.  to  the  south- 
west of  Lisbon,  and  about  58o  km.  from  the  coast  of 
Africa.  They  are  also  of  volcanic  origin.  They  are 
situated  in  the  course  of  the  Lusitanian  branch  of  the 
Gulf  Stream. 

The  island  of  Madeira,  or  «the  island  of  Woods))  and 
of  a  famous  and  exquisite  type  of  Wine,  was  discovered 
in  1419  by  Joao  Gon9alves  Zarco  and  Tristao  ^^az. 
Its  appearance  from  the  sea  is  extremely  picturesque 
and  grand.  Its  direction  is. from  east  to  west;  it  is 
60  km.  in  length  and  23  in  breadth  ;  and  occupies  an 
area  of  787  sq.  km.  A  chain  of  mountains  of  an 
imposing  and  striking  aspect  runs  along  the  whole 
length ;  its  highest  peak,  Pico  Ruivo,  is  2,020  m.,  and 
its  mean  elevation  is  1,800  m.  The  flora  of  Madeira 
is  sub-tropical ;  it  approaches  the  megathermic  zone  of 
Koppen  (v.  Gh.  viii.  6).     Its  primitive  woods  have  been 
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cut  down,  but  nevertheless  the  vegetation  is  ample  and 
luxuriant.  Madeira  has  been  divided  by  Lowe(i)  into 
five  botanical  zones.  The  first,  or  the  sub-tropical, 
rises  to  a  height  of  25o  m.  on  the  southern  side  and 
100  m.  on  the  northern,  and  is  characterised  by  the 
presence  of  the  cactus,  banana,  palms,  anonas  (Anojia 
squamosa),  figs,  carobs,  sugar  cane,  vines  and  aloes. 
The  second,  or  the  temperate  zone,  rises  up  to  800  m. ; 
it  is  the  zone  of  cereals ;  among  trees  and  shrubs 
there  are  the  sweet  gale  (Mirica  Faya),  the  myrtle, 
oranges,  citrons,  apples,  pears  and  also  vines.  The 
third,  the  wood  or  [the  pine  zone,  rises  to  1,000  m. 
The  fourth,  or  the  zone  of  laurels,  attains  i,5oo  m. 
And  the  fifth  and  the  last  is  the  zone  of  heather, 
1847  m.  The  number  of. species  peculiar  to  the  island 
is  about  100,  among  which  are  the  Madeira  thrift 
(Armeria  inadeirensis),  and  the  Madeira  violet  (Viola 
paradoxa).  In  Madeira  there  are  no  mosses  ( Sphagiia,') , 
nor  that  profusion  of  ferns  so  characteristic  of  the 
Azores. 

Among  the  fauna  peculiar  to  Madeira  is  a  wren 
(Rcgidus  madeirensis) .  There  are  several  insects 
peculiar  to  it,  many  of  which  are  wingless  or  with 
rudimentary  wings,  a  peculiarity  due,  as  it  has  been 
pointed  out,  to  the  struggle  for  life,  for  if  they  had 
wings  they  would  be  soon  wafted  out  and  drowned  in 
the  sea.  The  population  of  Madeira  is  169,783  or  208 
per  sq.  km. 

One  of  the  most  interesting  books  on  Madeira, 
historically  considered,  is  by  Bowdich,  the  French 
translation  of  which  contains  notes  by  Guvier  and 
Humboldt  (2).  Another  book  which  is  worthy  of  note, 
more   as   a   curiosity,  is  a  dithyrambic  poem  entitled 
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The   Ocean  Flower  by    Hughes,  which   contains   the 
following  lines  : 

Knowest  thou. . .  the  Island  where  these  marvels  meet  ? 
The  peerless  isle  with  all  earth's  treasures  strewn, 
Knowest  thou  the  Ocean  flower  so  softly  sweet  ? 
Oh  !  sure  'tis  Madeira  isle  alone  (3). 

The  general  characters  of  the  oceanic  and  insular 
climates,  in  many  respects  similar  to  those  of  the 
littoral  and  sea-breeze  zones  of  the  marine  section 
(v.  Ch.  IX.  2),  are :  barometric  pressure  low ;  tem- 
perature warm,  constant  and  very  equable,  the  spring 
is  comparatively  cool  and  the  autumn  comparatively 
warm,  the  periods  of  minima  and  maxima  being 
delayed;. the  relative  humidity,  as  a  rule,  is  great;  there 
is  a  large  amount  of  cloudiness  and  heavy  rainfall ; 
the  velocity  of  wind  is  great ;  and  the  air  is  pure,  free 
from  dust,  and  largely  charged  with  ozone,  and  saline 
elements.  The  intensity  of  the  oceanic  climate  is 
exactly  in  proportion  to  the  intensity  of  the  velocity  of 
winds. 

The  oceanic  and  the  insular  climates  are  useful  in 
convalescence  from  many  diseases,  in  weakness  of  the 
nervous  system,  anaemia,  scrofula,  and  in  persons  with 
a  tendency  to  consumption.  They  are  also  useful  in 
chronic  diabetes,  in  some  cases  of  chronic  catarrhs  of 
the  bladder,  and  in  hay  fever.  They  are  contraindicated 
in  gout,  in  haemorrhoids,  biliary  lithiasis,  in  advanced 
consumption,  in  chronic  congestion  of  the  stomach 
and  intestines,  in  Bright's  disease,  and  in  advanced 
cases  of  heart  disease. 
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A.  CRUISING  IN  THE  LUSITANIAN   SEA, 
AND  CLIMATIC  RESORTS. 

The  most  important  climatic  resorts  in  the  insular 
region  are  Ponta  Delgada  and  Funchal.  The  other 
places  worthy  of  mention  are  Angra  and  Horta  in  the 
Azores,  and  Porto  Santo  in  Madeira. 


2.   CRUISING  AND   BOATING   IN  THE  LUSITANIAN  SEA. 

The  usefulness  of  sea-voyages  and  sea-climates  in 
diseases  was  well  recognised  by  the  Romans.  Celsus 
recommends  a  person  suffering  from  consumption  to 
go  on  a  long  sea-voyage  ;  if  he  cannot  go  on  a  long 
sea-voyage,  he  should  cruise  along  the  coast;  and 
if  he  cannot  go  cruising,  he  should  be  carried  to  the 
seashore  (i). 

Medical  men  recommended,  So  or  60  years  ago,  long 
sea-voyages  in  consumption  and  in  some  other  diseases ; 
but  this  kind  of  treatment  has  fallen  into  disuse:  firstly, 
because  the  voyages  are  now  much  more  rapid,  so  that 
an  invalid  passes  suddenly,  within  a  few  days,  from 
one  belt  to  another,  which  is  very  trying ;  secondly, 
because  they  are  now,  for  the  number  of  days  spent 
on  the  sea,  much  more  costly ;  and,  lastly,  because, 
under  certain  conditions,  the  climates  of  altitudes  are 
preferable  to  those  of  the  ocean. 

The  best  way  of  spending  a  long  time  on  the  sea  is 
either  in  a  vessel  fixed  in  a  convenient  harbour,  or 
in  a  well-appointed  yacht,  in  which  its  owner  can  select 
any  climate  he  desires. 
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The  best  seasons  for  cruising  in  the  Lusitanian  Sea 
are  the  spring  and  the  autumn.  In  winter  there  are 
sometimes  gales  from  the  south-west ;  and  in  summer 
there  is  the  strong,  and  sometimes  violent,  Lusitanian 
north  wind.  On  the  whole,  cruising  in  the  Lusitanian 
Sea  is  less  dangerous  than  in  the  Mediterranean  Sea, 
and  in  the  Bay  of  Biscay.  The  Bays  of  Cascaes, 
Setubal,  and  Lagos,  and  the  harbours  at  Ponta  Delgada, 
and  Madeira,  afford  not  only  good  shelters  but  also 
several  points  of  interest  on  land.  The  mean  tem- 
perature of  the  Lusitanian  Sea  is  i6°  on  its  northern 
limit,  and  18"  on  the  southern.  One  of  the  essential 
conditions  of  a  sea-voyage  is  that  the  patient  should 
not  be  subject  to  sea-sickness. 

3.    PONTA  DELGADA. 

Ponta  Delgada:  insular,  littoral,  very  saline-lowland, 
moderately  warm  temperate,  fluctuation  low  or  constant. 
Winter:  most  temperate  and  feebly  moist,  very  equable, 
rainfall  very  moderate.  Summer:  warm  and  feebly 
tjjoist,  equable,  rainfall  very  moderate. 

Ponta  Delgada,  or  the  Fine  Point,  the  capital  ot 
St.  Michael,  is  situated  on  the  southern  side  of  the 
island  and  on  the  western  shore  of  the  Bay  of  Ponta 
Delgada,  at  the  foot  of  the  peak  Agua  de  Pau,  in 
37",45'  N.  lat.,  or  nearly  i".  lower  than  the  latitude 
of  Lisbon.  It  is  built  on  a  low  beach,  fronted  by 
rocks,  the  streets  being  straight  and  wide.  The  Bay 
extends  from  Ponta  Delgada  to  Galera,  and  is  nearly 
1 5  km.  wide.  The  bananas,  oranges,  figs  and  pine- 
apples grow  freely.     The  population  consists  of  i(3,i8o. 

The  metereological  station  stands  at  an  elevation  of 
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17  m.  The  mean  barometric  pressure  is  7(35.22.  The 
mean  temperature  in  winter  is  I4'^g7;  in  spring,  14°. 98; 
in  summer,  19°. 34;  and  in  autumn,  18*'. 12;  the  mean 
annual  being  16°. 85.  The  means  of  maxima  and  mi- 
nima in  the  four  seasons  are:  i7*\2i  and  i2'\5i;  17". 47 
and  i2°.54;  2i°.92  and  i6°.9i;  and  20°. 58  and  i5°.i7. 
The  mean  relative  humidity  in  winter  is  78.5,  and  in 
summer,  77.0;  the  maximum  occurs  in  November,  81.2, 
and  the  minimum  in  March  and  September,  72.1.  The 
amount  of  evaporation  during  the  year  is  i28i'^™8. 
The  rainfall  in  1904  was  8o4"?"'5  :  i72"?'"5  in  winter 
and  i9i"?'^8  in  summer.  In  1903  it  was  296.8  in  winter 
and  1 9 1. 8  in  summer.  The  number  of  days  of  rain 
is  about  i85.  The  prevalent  winds  are  S.W.,  N.  N.  E., 
and  N.E.  Their  mean  velocity  is  i8'^'"75;  the  mean 
in  winter  being  22. o5  and  in  summer  16. o3.  The  study 
of  the  climate  of  Ponta  Delgada  and  of  the  Azores  is 
of  great  importance  from  the  general  or  cosmic  point 
of  view.  Hildebrandsson  (i)  has  shown  that  the  ba- 
rometric pressure  and  the  rainfall  in  the  Azores  and 
in  Iceland  are  almost  always  quite  opposite.  There  is 
a  great  resemblance  between  the  climate  of  Ponta  Del- 
gada and  of  Mont'Estoril. 

Ponta  Delgada  presents  one  of  the  best  examples  of 
a  mildly  warm,  equable,  moderately  moist  and  healthy 
climate.  It  is  useful  in  gastritis  and  inflammatory 
dyspepsia ;  in  bronchial  affections  with  a  scanty  ex- 
pectoration ;  and  in  malarious  cachexia.  There  are 
mosquitoes  in  the  island,  but,  according  to  Dr.  Sar- 
mento,  no  anopheles  (2).  To  the  tourist  it  forms  a 
good  centre  for  pleasant  excursions  to  the  Valley  of 
Furnas,  and  to  Vila  Franca. 

Angra  is  situated  on  the  southern  side  of  the  island 
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of  Terceira,  in  38°. 89'  N.  lat.,  the  observatory  being 
at  an  elevation  of  44  m.  Compared  witii  Ponta  Del- 
gada,  the  barometric  pressure  and  the  mean  annual 
temperature  are  lower ;  the  mean  relative  humidity  is 
greater;  the  number  of  days  of  rainfall  is  less,  but  the 
amount  of  rain  is  more.  The  most  frequent  winds  are 
the  N.,  the  W.,  and  the  N.  W. 

Horta  is  the  capital  of  Fayal  and  also  of  the  province 
of  the  Azores.  Its  harbour  is  considered  to  be  the 
safest  in  the  w^hole  archipelago.  Its  climate  is  similar 
to  that  of  Ponta  Delgada :  the  annual  mean  temperature 
is  17°. 3;  the  rainfall  is  io5o"]™,  and  the  number  of  days 
of  rain  iqlj.  It  is  sheltered  from  the  N.  to  N.  E. 
winds,  and  from  S.  S.  E.  to  S.  W.  winds.  Its  po- 
pulation is  (),oc)g. 


FUNCHAL    OR    MADEIRA. 


Funchal:  insular,  litloval  and  elevated  amphitheatre, 
mountain  and  sea-bree:{es  strong,  moderately  warm, 
yearly  Jluctuation  low  or  constant,  range  equable. 
]Vinter:  most  temperate  and  dry,  rainfall  very 
moderate,  evaporation  (seasonal)  excessive.  Summer: 
moderately  hot  and  dry,  rainfall  very  scanty,  eva- 
poration (seasonal)  very  rnoderate. 

Funchal,  commonly  known  as  xMadeira,  is  the  capital 
of  the  island  and  of  the  district  of  Madeira.  It  lies  on 
the  slopes  of  a  mountain  with  a  southern  aspect,  in 
32°. 38'  N.  lat.  The  houses  rise  in  the  form  of  an 
amphitheatre  to  the  elevation  of  iSo  m.  The  soil  is 
dry.  The  bay  is  8  km.  wide;  and  the  coast  is  formed 
by  a  series  of  rocky  cliffs.  From  Fort  St.  George  to 
Fort  St.  Lazarus  there  is  a  shingle  beach,  more  than 
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a  kilometer  in  length.  Three  rivers  run  through  the 
town  and  empty  in  the  Bay;  in  winter  they  form  great 
torrents,  but  in  summer  they  are  mere  rivulets. 

The  vegetation  is  superb.  The  plants  of  the  sub- 
tropical zone  thrive  just  as  well  as  those  of  the  tem- 
perate zone.  The  flowering  shrubs  are  numerous  and 
most  luxuriant.  The  sweetest  flowers  are  those  of 
the  Olea  fragvans.  Among  the  most  striking  trees 
and  shrubs  are  the  araucarias,  the  tree  aloes,  the 
wisterias,  and  the  cactuses.  The  phenological  pheno- 
mena take  place  much  earlier  than  in  Portugal.  The 
leaves  of  the  fig  appear  on  the  25\'^  February,  whereas 
they  appear  on  the  22".^^  March  at  Portimao,  and  on 
the  251*1  March  at  MontT.storil.  The  leaves  of  the 
vine  appear  on  the  ^^  March,  and  of  the  horse- 
chestnut  on  12^''  March.  The  population  of  Madeira 
is  24,690. 

The  scenery  of  Madeira  has  been  described  by 
several  writers.  Camoens  considers  the  island  so 
beautiful  that  «Venus  might  build  her  dearest  temple 
there ». 

One  of  the  earliest,  if  not  the  first,  writers  to  give 
a  detailed  account  of  the  climate  of  Madeira  is  Thomas 
Heberden,  brother  of  Dr.  William  Heberden,  who 
published  in  176 1  the  observations  he  had  made  in 
1749  and  1760  (i).  One  of  the  best  among  the  recent 
publications  on  the  same  subject  is  by  Dr.  Christmann, 
who  gives  important  tables  of  the  various  meteoro- 
logical factors  from  December  i8()4  to  February  1899(2). 

The  meteorological  observatory  stands  at  an  elevat- 
ion of  25  m.  and  at  a  distance  of  107  m.  from  the 
coast.  The  mean  temperature  in  winter  is  i5".o,  in 
spring  iG".o;  in  summer  21". i;  and   in   autumn  16*^.1. 
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The  means  of  the  maxima  and  of  minima  in  the  four 
seasons  are:  i8''.4  and  9'^.7  ;  i5".5  and  10". 7  ;  23'\8 
and  i5°.i;  and  22". 7  and  14°.!.  The  yearly  fluctuation 
is  7°. 6,  and  the  diurnal  range  8^.37 .  The  temperatures 
at  9  and  at  21  o'clock  are  almost  equal.  The  mean 
relative  humidity  in  winter  is  Gi.o,  and  in  summer 
G4.4 ;  the  maximum  being  in  October  68.9,  and  the 
minimum  in  March  57.1.  The  amount  of  evaporation 
is  i33o"""  during  the  v^diole  year:  3o2  in  winter  and 
34(3  in  summer.  Taking  200'""'  and  700"^"'  as  the  normal 
amount  of  evaporation  in  the  two  seasons  (Ch.  v.  10), 
the  evaporation  in  winter  is  excessive  and  in  summer 
very  moderate.  The  total  amount  of  rainfall  is  732'""': 
212  in  winter,  and  12.6  in  summer.  The  maximum 
of  the  fall  is  in  autumn.  The  number  of  days  of  rain 
is  81,  out  of  which  34  are  in  winter.  There  are  no 
fogs,  but  the  atmosphere  is  hazy  towards  the  evenings 
in  winter.  There  is  no  snow  and  no  frost  in  the  town, 
but  there  is  a  fall  of  snow  on  the  mountains,  6  or  7 
times  during  the  year.  The  prevalent  winds  are  the 
S.  W.  and  the  N.  W.  These  winds  are  not  always 
purely  general  winds ;  they  are  general  winds  modified 
by  the  topography  of  the  land,  and  by  the  sea  and 
mountain  breezes.  The  breezes  are  well-developed : 
between  7  and  9  o'clock  it  is  generally  calm,  between 
9  and  16  o'clock  there  are  sea-breezes,  and  during  the 
night  mountain  breezes.  The  leste  or  the  E.  S.  E.  wind 
blows  for  about  a  week  in  July  or  in  August,  and 
brings  some  reddish  impalpable  powder ;  it  is  very 
hot,  dry  and  disagreeable.  After  a  snowfall  on  the 
mountains  there  is  a  current  of  cold  air  towards  the 
town.  The  air  is  pure,  sweet  and  free  from" dust. 
The  climate  of  Funchal  in  winter  is  most  temperate 
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and  dry.  Several  invalids  and  also  healthy  persons 
who  go  to  Madeira  in  v^'inter  complain  of  a  sense  of 
chilliness.  The  thermometer  does  not  explain  this 
sensation,  for"  the  variations  of  temperature  from 
morning  to  evening  are  reduced  to  their  minimum.  The 
sensation  is  due  to  the  atmospheric  humidity,  provided 
of  course  that  the  velocity  of  winds  is  the  same.  There 
are  two  ways  in  which  humidity  in  the  air  gives  rise 
to  a  sensation  of  chilliness  :  one  is  by  conduction  and 
the  other  by  convection  or  by  radiation.  AtFunchalthe 
daily  variation  of  relative  humidit}^  shows  a  constant 
regularity:  it  diminishes  up  to  14  o'clock,  when  it 
remains  stationary  for  about  an  hour,  and  then  it 
increases,  slowly  at  first,  and  rather  abruptly  at  sunset. 
Supposing  the  temperature  at  sunset  to  be  the  same 
at  9  o'clock,  the  sudden  rise  of  humidity  gives  a  sen- 
sation of  cold  out  of  all  proportion  to  its  actual  per- 
centage. The  other  cause  of  the  sensation  of  chilliness 
is  radiation  of  heat  from  the  skin  when  there  is  a  fall 
in  the  amount  of  relative  humidity.  And  the  sensation 
is  relatively  greater  if  the  day  be  clear  and  bright. 
It  is  often  this  sensation  which  has  led  some  people  to 
describe  the  climate  of  Funchal  as  damp  or  moist. 
The  relative  humidity  in  winter  at  Funchal,  verified 
by  several  independent  observers,  is  not  very  far  from 
61.  The  means  at  9,  i5,  and  21  o'clock  are:  in  De- 
cember 66,  65  and  70 ;  in  January  63,  58  and  65;  and 
in  February  61,  58  and  62.  These  figures  are  cer- 
tainly not  those  of  a  moist  climate.  Another  reason 
to  consider  the  climate  dry  is  the  amount  of  evaporat- 
ion. Funchal  has  the  highest  amount  of  evaporation 
in  winter,  as  compared  with  all  other  marine  places 
in  Portugal,     hi  December,  January  and  February  the 
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evaporation  is  gS,  107,  and  100  mm.,  respectively, 
whereas  the  figures  for  Lisbon  for  the  same  months 
are  28,  23,  and  28.  The  differences  are  due  partly 
no  doubt  to  the  higher  temperature  at  Funchal,  but 
they  are  also  due  partly  to  the  comparative  dryness  of 
the  air.  The  relative  humidit}'^  in  different  parts  of  a 
town  like  Funchal  varies  very  considerably.  One  of  my 
friends,  a  medical  man,  who  was  subject  to  asthma, 
and  resided  at  Madeira  for  about  two  years,  found  that 
if  he  came  down  below  a  certain  level  of  the  town  he 
had  an  attack  of  asthma.  He  attributed  this  partly 
to  the  pressure  of  the  air  and  partly  to  the  change  in 
the  humidity.  The  presence  of  dense  vegetation  may 
give  rise  to  an  increased  amount  of  humidity  at  that 
spot.  Also  a  sudden  current  of  cold  air  descending 
from  the  mountains  may  increase  the  relative  humidity 
in  certain  valleys.  The  proximity  of  irrigated  fields 
may  also  give  rise  to  increased  humidity.  In  warm 
temperate  climates,  the  fall  of  two  or  three  degrees  of 
temperature  gives  rise  to  a  sensation  of  cold  out  of 
proportion  with  the  same  amount  of  fall  in  a  cold  or 
very  cold  climate. 

The  water  supply  is  pure  and  soft. 

The  inhabitants  are  healthy  and  vigorous,  of  moderate 
stature,  with  a  brownish  tinge  in  their  features.  The 
mortality  is  about  25  per  mille,  which  is  due  to  a  large 
percentage  of  deaths  among  infants .  The  most  commom 
diseases  amongs  adults  are  cutaneous  affections  and 
apoplexy.  Tuberculosis  is  very  rare.  There  are  no 
endemic  diseases,  no  intermittent  or  remittent  fevers, 
no  croup.  In  fact,  Madeira  is  exempt  from  diseases 
common  in  warm  countries,  and  little  subject  to  those 
common  in  temperate  regions. 
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The  mean  temperature  at  Arieiro,  1,700  m.,  from 
June  to  October,  is  12". 2,  or  8". 3  less  than  at  Funchal ; 
and  at  Poiso,  i,5oo  m.,  from  July  to  November,  is  1 3". 4, 
or  6°. 4  less  than  at  Funchal. 

Compared  with  Ponta  Delgada,  the  barometric 
pressure  at  Funchal  is  somewhat  lower ;  the  annual 
and  the  winter  temperatures  are  higher  by  about  1°; 
and  the  summer  is  warmer  by  r\5;  the  evaporation 
is  greater ;  and  the  rainfall  and  the  velocity  of  winds 
are  less. 

With  reference  to  Las  Palmas  the  mean  temperature 
at  Funchal  is  i°.2  less;  and  the  mean  relative  humidity 
is  also  3.1  per  cent  less. 

There  is  no  place  the  climate  of  which  has  attracted 
more  attention  for  therapeutic  uses  than  Funchal ;  and 
the  great  majority  of  writers  on  the  subject  are  British. 
In  1774,  Gregory  remarks  that  Madeira  is  useful  to  all 
those  who  require  an  equable  climate  (3);  in  1775, 
Fothergill  recommends  it  in  consumption  (4) ;  and  these 
writers  are  followed  by  several  others.  But  it  is  to 
Sir  James  Clark  that  the  island  owes  its  great  reputat- 
ion (5).  The  best  monograph  on  the  chmate  of  Ma- 
deira is  by  Barral  (6),  of  Lisbon.  Among  German 
works  Goldschmidt's  book  deserves  a  mention  (7). 

Funchal  has  the  best  insular  climate  in  Europe. 
((When  we  take  into  considerations,  says  Clark,  «the 
mildness  of  the  winter  and  the  coolness  of  the  summer, 
together  with  the  remarkable  equality  of  temperature 
throughout  the  year,  we  may  safel}'  conclude  that  the 
climate  of  Madeira  is  the  finest  in  the  northern 
hemisphere))  (pg.  271).  And  this  opinion  is  confirmed 
by  every  competent  observer.  Therapeutically  consi- 
dered, Funchal  is  sedative  and  tonic.     It  is  extremely 
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useful  to  many  invalids,  to  the  old  and  the  feeble,  and 
to  the  weakly  and  anaemic  children.  It  cannot  be 
recommended  to  the  healthy  and  the  strong  from  the 
cold  climates,  for  they  will  find  its  heat  rather  relaxing. 
Those  coming  from  the  tropical  climates  can  utilise  it 
as  an  intermediate  station. 

The  climate  of  Funchal  is  useful  in  catarrhal  forms 
of  chronic  phthisis,  and  in  chronic  catarrh  of  the  larynx. 
It  is  also  beneficial  in  chronic  pleurisy,  emphysema 
with  scanty  expectoration,  and  in  malarious  fevers. 
It  is  especially  useful  in  scrofula.  It  is  contra-indicated 
in  cases  of  consumption  with  high  and  continuous  fever, 
with  acute  softening  and  profuse  expectoration.  It 
must  be  avoided  by  the  rheumatic,  and  by  those  who 
have  a  tendency  to  intestinal  fiux.  Some  cases  of  asthma 
do  well,  others  become  worse.  The  proximity  of  all 
places  planted  with  sugar  cane  are  to  be  avoided,  for, 
owing  to  irrigation,  there  is  greater  dampness  of  the 
air.  The  most  trying  season  is  the  spring.  «From 
my  own  observation)),  says  Mason,  «I  should  say  that 
as  soon  as  any  invalid  finds  that  he  becomes  better 
during  a  Leste  (east-wind)  it  would  be  advisable  for 
him  to  seek  a  drier  climate  without  delay))  (8). 

To  prevent  radiation  of  heat  from  the  skin  or  the 
sensation  of  chilliness,  on  a  bright  sunny  day,  there  is 
nothing  better  than  a  shawl  over  the  shoulders  or  a 
light  but  somewhat  dense  overcoat.  This  may  seem  a 
very  trite  remark,  but  it  is  necessary  to  make  it,  for 
there  are  some  people  who  go  about  with  silk  and  linen 
garments,  simply  because  the  day  is  bright,  and  then 
complain  of  cold.  It  would  be  good  if  people  were 
guided  in  their  dress  not  only  by  the  dry  or  the 
ordinary    thermometer,    but    also    by    the    wet -bulb 
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thermometer,  for,  given  the  same  degree  of  temperature, 
there  is  a  greater  sensation  of  chilHness  in  winter  when 
the  evaporation  is  higher. 

The  new  arrivals  are  sometimes  subject  to  diarrhoea 
due  to  two  causes  :  from  immoderate  consumption  of 
fruit,  and  from  the  softness  or  from  the  absence  of 
hme  in  the  drinking  water.  The  first  cause  is  easily 
avoided  by  avoiding  fresh  fruits  or  by  eating  them, 
when  possible,  cooked ;  and  the  second,  by  adding  a 
tabloid  of  carbonate  of  lime  or  soda  to  a  tumblerful  of 
water. 

The  island  of  Madeira  is  blessed  with  a  varietv  of 
climates.  By  changing  the  residence  to  higher  eleva- 
tions, it  can  be  inhabited  by  the  invalid  throughout  the 
year. 

Arieiro  and  Poiso  have  been  recommended  as  suitable 
places  for  sanitariums.  Terreiro  da  Lucta,  i,ooo  m., 
is  connected  with  Funchal  by  a  mountain  railway. 

Porto  Santo,  the  port  of  the  island  of  Porto  Santo  or 
the  ((Holy  Port»,  is  situated  on  the  eastern  coast, 
sheltered  from  the  S.E.  and  the  N.E.  winds  through 
the  west.     Its  climate  is  soft,  sunny  and  almost  tropical. 

B.  SPAS. 

There  are  several  sources  of  great  im.portance  in  the 
valley  of  the  Furnas  in  the  island  of  San  Miguel.  The 
principal  sources  are  Caldeira  Grande,  and  Lombadas. 
The  other  sources  also  in  the  Furnas  are  :  Quenturas, 
and  Agua  Santa. 
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D.   FURNAS :  CALDEIRA  GRANDE. 

Sulphurous,  verv  hot,  moderately  mineral,  sodic 
carbonated  and  muriated,  sulphureted,  and  gaseous 
carbonated. 

The  mineral  waters  known  as  Furnas  or  « Caves »  are 
situated  in  a  spacious  valley,  surrounded  with  high 
mountains,  at  a  distance  of  4b  km.  to  the  north-east  of 
Ponta  Delgada,  and  at  a  mean  elevation  of  about 
23o  m.  The  valley  is  very  fertile  and  rich  in  vegetation : 
the  mean  temperature  in  winter  is  12".  The  air  is  pure, 
but  somewhat  moister  than  that  of  Ponta  Delgada. 
In  winter  the  days  are  pleasant  and  agreeable,  but  the 
nights  are  cold. 

These  waters  have  been  known  since  the  commence- 
ment of  the  XVII.  century.  Dr.  Gourlay(i)  was  one 
of  the  earliest  medical  men  to  analyse  some  of  these 
waters.  There  are"  several  classes  of  springs  in  the 
valley  and  in  its  neighbourhood,  some  of  which  are 
thermal  and  others  athermal.  The  important  ones  are 
sulphurous  or  chalybeate.  A  full  description  of  the 
composition  of  these  waters  is  given  by  Fouque,  and  of 
their  uses,  by  Cabral  (2). 

The  sulphurous  contain  bicarbonate  and  chloride  of 
sodium,  with  a  variable  amount  of  sulphur  and  of  free 
carbonic  acid.  The  chief  sources  of  this  kind  are 
Caldeira  Grande,  Quenturas,  and  Agua  Santa. 

Caldeira  Grande  has  a  temperature  of  98'\3.  It  yields 
a  solid  residue  of  is.'^Si,  consisting  chietiy  of  carbonate 
and  chloride  of  sodium,  with  a  considerable  quantity  of 
carbonic  acid  and  of  sulphureted  hydrogen. 

Quenturas  is  hot,  48°  in  temperature,  and  somewhat 
sulphureted.     Its  total  solid  residue  is  le.n^oi. 
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Agua  Santa  or  the  Holy  Water  has  a  temperature 
of  88",  and  a  solid  residue  of  oS"^725. 

The  chalybeate  waters  of  Furnas  contain  besides 
iron,  alkaline  bicarbonates  and  chlorides,  some  free 
carbonic  acid,  and  a  trace  of  sulphur.  As  specimens 
of  these  sources  are  Agua  Azeda,  Agua  Fria,  and  Agua 
do  Sanguinhal. 

Some  waters,  such  as  Pedro  Botelho,  Caldeira  do 
Lago  das  Furnas,  and  others,  develop  free  hydrochloric 
or  sulphuric  acid  on  exposure  to  the  air. 

The  uses  of  all  the  sources  have  not  yet  been 
specialised.  Caldeira  Grande  and  some  other  sul- 
phurous sources  are  used  chiefly  in  rheumatism,  in 
paralysis,  and  in  some  skin  diseases.  Quenturas  is 
recommended  in  rheumatoid  paralysis,  chorea  and 
psoriasis.  And  Agua  Santa  is  efficacious  in  chronic 
inflammation  of  the  larynx,  and  in  chronic  bronchitis. 
The  baths  are  frequented  chiefly  in  summer,  but  they 
are  open  throughout  the  year. 

6.    LOMBADAS. 

Simple,  aerated  table-jpater. 

Lombadas  or  the  «Upland»  is  situated  in  a  small  valley 
not  far  from  Furnas.  It  yields  the  best  kind  of  the 
Portuguese  table  waters.  It  contains  in  looo  gm. 
18^748  of  carbonic  acid  and  a  solid  residue  of  0.168, 
composed  chiefly  of  carbonate  of  soda,  chloride  of 
sodium,  and  peroxide  of  hydrogen  o.oo3.  This  water 
is  largely  used  in  Portugal  and  elsewhere. 
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C.  SEA-BATHSING  RESORTS. 


7.    SEA-BATHING  RESORTS   IN   THE   INSULAR   REGION. 

Sea-baths  are  taken  both  at  Ponta  Delgada  and  at 
Funchal,  but  these  towns  do  not  present  as  good  shores 
as  some  other  parts  of  the  islands. 

The  mean  temperature  of  the  water  at  the  Azores 
is  18°;  and  at  Madeira,  19°.  The  mean  at  Funchal  in 
winter  is  16°;  and  in  summer,  20". o.  The  specific 
gravity  of  the  water  at  Ponta  Delgada  is  1.0275;  and 
at  Funchal  1.0280;  the  former  being  o.oooS,  and  the 
latter  0.000 1  higher  than  the  mean  on  the  shore  of 
Portugal. 

Owing  to  the  high  temperature  of  the  water,  sea-baths 
can  be  taken  throughout  the  year. 
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CHAPTER  XX. 

CLASSIFICATION  OF  THE  HEALTH  RESORTS; 
GENERAL  AND  CONCLUDING  REMARKS. 

Portugal  is  a  microcosm  of  all  the 
best  species  of  temperate  climates, 
and  of  all  the  classes  of  spas. 


I.    HEALTH   RESORTS   AND    PLEASURE  RESORTS. 

All  resorts  may  be  classed,  as  regards  uses,  into 
two  main  groups :  those  frequented  for  therapeutic 
purposes;  and  those  for  mere  pleasure  or  relaxation 
from  ordinary  work.  Some  chmatic  resorts,  a  few 
spas,  and  many  sea-bathing  stations  are  used  both  as 
health  and  as  pleasure  resorts,  and  often  do  not  satisfy 
a  large  percentage  of  people  who  frequent  them,  for 
the  requirements  of  an  invalid  or  a  valetudinarian  are 
somewhat  different  from  those  of  a  healthy  person  bent 
upon  pleasure.  An  invalid  needs  complete  rest,  and 
freedom  from  all  worries.  If  in  a  hotel,  his  food 
demands  special  attention.  A  tourist  requires,  besides 
good  accommodation,  something  to  amuse  him:  golf, 
boating,  fishing,  mountaineering,  skating,  lawn  tennis, 
or  any  other  sport  in  which  he  takes  special  interest. 
Good  and  soft  music  is  relished  by  all. 
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Nature  often  supplies,  in  some  diseases,  the  required 
climate.  Diseases  contracted  in  winter  often  improve 
in  summer;  and  those  contracted  in  summer  often 
improve  in  winter;  but  when  this  is  not  the  case,  or 
when  the  improvement  is  slow,  the  medical  man  has  to 
intervene  and  choose  a  suitable  climate. 

An  annual  or  periodical  change  of  air  is  one  of  the 
best  means  for  the  preservation  or  improvement  of 
general  health.  It  has  been  noticed  that  those  who 
remain  fixed  at  one  place  are  more  liable  to  some  of 
the  ordinary  diseases  than  those  who  travel  or  frequently 
change  from  one  place  to  another. 

Many  laymen,  and  even  a  few  medical  men,  believe 
that  a  climate  is  only  good  if  it  is  useful  in  consumption, 
as  if  there  were  no  other  diseases  which  required  a 
change  of  climate. 


2.    CLASSIFICATION    OF    CLIMATIC    RESORTS, 
AND  THE   CHOICE  OF   A  SUITABLE  ONE. 

Climatic  resorts  may  be  grouped  according  to  the 
classes  to  which  they  belong;  to  their  species  and  types; 
to  the  seasons  in  which  they  are  useful ;  and  to  their 
special  uses. 

I).  Class,  and  Sub-class. 

Insular:  Funchal,  Ponta  Delgada. 

Marine:  a)  On  the  littoral  or  saline  zone:  Granja 
and  Espinho,  Figueira  da  Foz,  Lagos,  Mont'Estoril 
and  Cascaes,  Oporto  (Foz),  Setubal,  Viana  do  Castelo; 
h)  in  the  sea-breeze  zone:  Caldas  de  Monchique,  Cintra, 
Lisbon,  Oporto ;  and  c)  in  the  inland  marine  wind  zone : 
Bum  Jesus  do  Monte,  Bussaco,  Coimbra,  Gerez,  Sei- 
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xoso,  Guarda.  Some  of  these  inland  places  are  also 
exposed  to  feeble  sea-breezes. 

Continental:  Beja,  Evora,  Pedras  Salgadas. 

Altitude:  The  basis  is  the  position  of  the  hotels  or 
sanitariums:  a)  high  (above  1200  m.):  Covilha-Estrela 
i53o;  b)  moderate  (1200-700  m.):  Guarda  1,089,  Man- 
teigas  775 ;  c)  low  (700-400  m.) :  Unhaes  da  Serra  657, 
Pedras  Salgadas  58o,  Gerez  468,  Bom  Jesus  do 
Monte  400. 

Forest  or  sylvan:  Bom  Jesus  do  Monte  (400  m.), 
Bussaco  (357),  Caldas  da  Rainha  (40),  Caldas  de  Mon- 
chique  (260),  Cintra  (207). 

Urban:  Lisbon,  Oporto. 

II).  Species  :  Based  upon  the  two  main  seasons. 

In  winter. 

a)  Most  temperate  and  dry:  Madeira. 

b)  Most  temperate  and  feebly  moist:  Ponta  Delgada. 

c)  Moderately  cool  temperate  and  feebly  dry:  Lagos. 

d)  Moderately  cool  temperate  and  dry:  Setubal. 

e)  Cool  temperate  and  feebly  dry:  Figueira  da  Foz, 
Mont'Estoril  and  Cascaes,  Lisbon. 

/)  Cool  temperate  and  feebly  moist:  Caldas  de  Mon- 
chique. 

g)  Moderately  cold  and  feebly  moist :  Beja,  Coimbra. 

h)  Moderately  cold  and  moist:  Evora,  Oporto,  Viana 
do  Castelo. 

/)  Cold  and  moist:  Bom  Jesus  do  Monte,  Bussaco, 
Cintra. 

j)  Very  cold  and  moist:  Covilha-Estrela,  Guarda, 
Poio  Negro. 

In  summer. 

a)  Moderately  warm  temperate  and  very  dry:  Covi- 
lha-Estrela, Guarda,  Poio  Negro. 
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b)  Moderately  warm  temperate  and  feebly  moist : 
Bom  Jesus  do  Monte,  Bussaco,  Gintra. 

c)  Warm  temperate  and  feebly  moist:  Gerez,  Granja 
and  Espinho,  Oporto,  Ponta  Delgada. 

d)  Warm  temperate  and  feebly  dry:  Viana  do  Gas- 
telo. 

e)  Warm  temperate  and  dry:  Goimbra,  Mont'Estoril 
and  Gascaes. 

/')  Moderately  hot  and  dry :  Galdas  da  Rainha  (?), 
Galdas  de  Monchique,  Figueira  da  Foz,  Funchal,  Pe- 
dras  Salgadas,  Seixoso. 

g)  Moderately  hot  and  very  dry:  Beja,  Lagos,  Lisbon, 
Setubal. 

Besides  these  17  species  there  are  several  others  in 
the  intermediate  seasons  of  spring  and  autumn.  The 
cold  and  dry  w^hich  is  one  of  the  most  useful  species  is 
found  at  Estrela  in  April  and  in  October. 

For  the  meaning  of  v^^ords  used  in  the  description  of 
the  species  the  reader  is  referred  to  the  chapters  on 
temperature  (|  9)  and  humidity  (Sj  10).  At  some  of  the 
stations  there  are  no  meteorological  observatories,  and 
it  is  possible  that  their  characters  may  have  to  be 
modi  lied  with  more  accurate  observations.  The  mean 
annual  temperature  of  almost  all  the  resorts  is  most 
temperate. 

Besides  the  classes  and  species  each  resort  is  further 
characterised  by  its  raricl)-  or  type  based  upon  the 
other  factors  of  climate.  Rainfall  and  evaporation, 
taken  as  examples  of  typical  characters  of  climatic 
resorts,  may  be  classified  thus  : 

I)  Rainfall  in  jvinter : 

a)  Excessive  (above  430  mm.) :  Oporto. 

b)  Moderate  (43o-3oo  mm.) :  Gintra,  Guarda. 
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c)  Very  moderate  (3oo-i5o  mm.):  Beja,  Coimbra, 
Figueira  da  Foz,  Funchal,  Lagos,  Lisboa,  Ponta 
Delgada. 

2)  Rainfall  in  summer: 

a)  Very  moderate  (3oo-i5o  mm.) :  Ponta  Delgada. 

b)  Scanty  (iSo-yS  mm.):  Coimbra,  Guarda,  Oporto. 

c)  Very  scanty  (below  yb  mm.) :  Beja,  Cintra,  Figueira 
da  Foz,  Funchal,  Lagos,  Lisbon. 

1)  Evaporation  in  winter  (for  the  basis  of  classifi- 
cation see  Ch.  v.  lo). 

a)  Excessive  (above  200  mm.) :  Coimbra,  Funchal. 

b)  Moderate  (between  200-100  mm.):  Beja,  Guarda, 
Oporto. 

c)  Feeble  (below  100  mm.):  Lisbon. 

2)  Evaporation  in  summer : 

a)  Excessive  (above  700  mm.):  Beja,  Coimbra,Guarda. 

b)  Moderate  (between  700-35o  mm.) :  Funchal,  Lisbon. 

c)  Feeble  (below  35o  mm.):  Oporto. 
111).  Seasons. 

A  climatic  resort  is  at  its  best  during  certain  seasons 
or  portions  of  seasons. 

i)  In  winter:  Coimbra,  Evora,  Figueira  da  Foz, 
Funchal,  Lagos,  Lisbon,  Mont'Estoril  and  Cascaes, 
Ponta  Delgada,  and  Setubal. 

2)  In  sufumer :  Bom  Jesus  do  Monte,  Bussaco,  Caldas 
de  Monchique,  Caldas  da  Rainha,  Cintra,  Covilha- 
Estrela,  Figueira  da  Foz,  Gerez,  Granja  and  Espinho, 
Guarda,  Manteigas,  Mont'Estoril  and  Cascaes,  Oporto 
(Foz),  Pedras  Salgadas,  Seixoso,  Unhaes  da  Serra, 
Viana  do  Castelo,  and  all  the  other  sea-side  resorts. 

The  summer  resorts  are  much  more  numerous  than 
the  winter  for  they  are  in  greater  demand  by  the 
natives  of  the  country.     The  winter  resorts  are  usually 
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very  pleasant  in  the  early  part  of  the  spring,  and  the 
summer  resorts  in  early  autumn. 

IV).  Uses. 

Physiologically  considered  the  littoral  resorts  in  the 
North  Atlantic  region  are  very  protective,  whereas 
those  in  the  Lusitanian  and  the  Mediterranean  regions 
are  protective. 

With  the  exception  of  Madeira,  Mont'Estoril,  Guarda, 
and  Estrela,  the  special  therapeutic  uses  of  other  climatic 
resorts  have  not  yet  received  much  attention.  It  is  not 
easy,  therefore,  to  classify  all  the  resorts  according  to 
their  special  uses.  All  of  them  partake  of  the  general 
characters  of  the  class  to  which  they  belong.  In  certain 
cases  of  consumption,  Estrela,  Guarda,  and  Madeira 
are  very  useful ;  in  convalescence  from  almost  all  acute 
diseases,  in  chronic  catarrhs  of  the  respiratory  organs, 
and  in  chronic  rheumatism,  Mont'Estoril  is  very  bene- 
ficial; and  in  almost  all  tropical  diseases  and  in  malarial 
complaints,  Madeira,  Mont'Estoril,  and  Ponta  Delgada 
may  be  recommended. 

In  choosing  a  climatic  resort  it  is  necessary  to  take 
into  consideration  the  constitution  and  the  temperament 
of  the  patient,  his  susceptibility  or  idiosyncrasy  to 
certain  climatic  conditions,  and  the  character  and  the 
stage  of  the  disease.  The  main  principle  consists  in 
finding  out  w^hat  has  been  the  climatic  cause 'of  the 
original  disease,  and  what  are  the  conditions  \\\\\c\\ 
prevent  the  recovery  ;  and  then  to  find  out  a  station 
with,  within  Certain  limits,  opposite  characters.  For 
instance,  if  a  foggy  and  damp  climate  brings  on  an 
attack  of  gout,  the  patient  avoids  the  attack  by  a  change 
to  a  dry  climate  with  a  good  deal  of  sunshine  ;  if  a 
moist  or  a  dry  climate  keeps  up  a  chronic  laryngitis, 
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the  main  indication  is  to  select  a  climate  the  reverse  of 
that  which  keeps  up  the  irritation;  and  if  a  Hver 
complaint  has  arisen  from  a  residence  in  the  tropics, 
the  main  indication  is  to  send  the  patient  to  a  temperate 
climate.  It  has  to  be  remembered,  however,  that  a 
climate  may  be  useful  in  the  primary  disease  but  not 
in  some  of  its  complications. 

It  is  a  mistake  to  judge  the  value  of  a  resort  merely 
by  its  latitude.  A  lower  latitude  does  not  necessarily 
mean  a  better  climate  in  winter.  Two  stations  placed 
in  the  same  latitudes  and  in  the  littoral  zone  have  quite 
different  climates  if  one  is  under  the  influence  of  the 
Gulf  Stream  and  the  other  under  the  influence  of 
snow-topped  mountains.  Such  is  actually  the  case  in 
some  parts  of  the  Iberian  Peninsula.  In  a  similar 
manner,  mere  height  is  no  indication  to  the  nature  of 
the  climate. 

A  climate  has  to  be  regulated  or  dosed  according  to 
the  needs  of  the  invalid.  To  change  a  patient  suddenly 
to  a  very  stimulant  or  to  a  very  sedative  resort  is 
injurious  and  sometimes  even  fatal.  The  climate  must 
be  considered  in  the  same  way  as  a  drug  or  as  a  diet. 
When  the  vital  functions  are  at  their  lowest  ebb  and 
the  power  of  resistance  is  extremely  feeble,  an  invalid 
requires,  as  a  rule,  a  warm  or  even  a  hot  and  an 
equable  climate  ;  but  when  the  powers  of  resistance 
become  greater  a  temperate  climate  is  more  useful. 
Besides  a  warm  or  a  hot  temperature,  a  moderate 
dryness  or  a  moderate  moisture,  feeble  winds,  and  a 
good  deal  of  sunshine  are  very  useful  in  a  weak  patient. 
Such  a  climate  may  be  compared  to  the  milk  diet. 
The  climates  which  are  contra-indicated  are  those  which 
are  very  unstable  and  very  irregular.     A  climate  which 
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contains,  proportionately,  more  moisture  has  to  be  more 
equable,  than  one  which  is,  proportionately,  more  dry ; 
for  the  sensation  of  heat  does  not  depend  only  upon 
temperature,  but  also  upon  the  moisture.  Also  when 
the  cold  and  moisture  are  great  the  winds  have  to  be 
feeble. 

The  climate  in  which  the  invalid  was  born  and  bred 
has  also  to  be  taken  into  account,  for  if  he  was  born  in 
a  very  dry  climate  he  does  not  feel  very  comfortable 
in  a  moist  one,  and  vice-versa. 

The  principles  in  the  selection  of  a  resort  as  a 
prophylactic  are  similar  to  those  which  guide  in  the 
selection  of  one  for  a  cure.  But  a  climate  which  is 
good  as  a  prophylactic  is  not  necessarily  good  when 
the  disease  is  fully  developed,  for  it  may  take  a  form 
in  which  some  of  the  climatic  elements  useful  as  a 
prophylactic  may  not  be  favourable  to  its  cure.  A 
disposition  to  bronchitis,  for  example,  may  be  treated 
by  sending  the  patient  to  a  climate  with  an  equable 
temperature  with  a  moderate  amount  of  humidity,  but 
if  the  disease  takes,  when  developed,  an  irritative  form 
with  a  dry  cough,  or  shows  a  tendency  to  bronchorrhoea 
with  relaxation  of  bronchial  mucous  membranes,  the 
two  forms  will  require  dilfcrcnt  climates  for  their 
cure. 

From  all  this  it  is  clear  that  there  are  two  essential 
conditions  for  the  successful  treatment  of  a  disease  by 
climate  :  the  first  is  to  know  exactly  the  requirements 
of  a  patient,  which  is  comparatively  easy;  the  second 
is  the  selection  of  a  resort,  which  is  not  always  easy, 
for  a  medical  man  cannot  make  himself  personally 
acquainted  with  all  the  resorts,  and  it  is  difficult  to 
convey  by  mere  description  the  exact  condition  of  one 
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climatic  resort  as  compared  with  another  of  the  same 
class  and  species. 

It  is  not  enough  for  an  invahd  to  change  a  cHmate  ; 
it  is  essential  that  he  should  place  himself  under  proper 
local  medical  supervision  and  to  follow  a  regular  regimen. 
Change  of  climate  is  a  great  help,  but  not  always 
enough  to  effect  a  cure.  Some  invalids  imagine  that  if 
they  go  to  a  good  climate  they  can  do  just  what  they 
like,  and  sometimes  contract  fresh  diseases. 

No  definite  rules  can  be  laid  down  in  the  selection  of 
pleasure  resorts.  A  good  deal  depends  upon  individual 
tastes  and  inclinations.  Those  who  reside  in  large 
cities  are  better  off  if  they  go  to  the  mountains  in 
summer  and  to  the  sea-side  in  winter,  after  a  prelimi- 
nary rest  of  a  few  days  at  a  hill,  or  at  a  forest  resort, 
for  a  sudden  change  to  a  high  altitude  or  to  the  sea-side 
is  often  injurious.  The  essential  conditions  of  a 
successful  tour  are  :  a  good  climate,  and  a  complete 
change  from  the  usual  surroundings. 

In  persons  past  middle  age,  and  in  young  children, 
the  best  way  of  spending  a  whole  year  in  Portugal  is 
to  reside  in  the  most  temperate  sea-side  resorts  in 
winter,  and  in  moderate  or  low  altitudes,  situated 
inland,  in  summer.  In  middle-aged  persons  an  ideal 
way  of  spending  a  }  ear  is  to  winter  in  the  moderately 
temperate  littoral  zones,  to  spend  the  spring  and  the 
autumn  in  the  plains  away  from  the  sea-breeze  zone, 
and  to  pass  the  summer  in  high  altitudes.  The  residents 
of  Lisbon  and  Oporto  would  be  far  better  off  in 
summer  in  the  Serra  of  Estrela  than  on  the  sea-side,  for. 


La  montagne  fait  I'homme, 
La  ville  le  consomme. 
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Or,  «thc  mountain  makes  the  man,  the  city  consumes 
him)). 

Generally  speaking,  the  resorts  in  the  saline  zones  of 
the  Lusitanian,  the  Mediterranean,  and  the  Insular 
regions  are  most  useful  in  winter;  those  in  the  saline  zone 
of  the  North  Atlantic  region,  from  late  spring  to  early 
autumn ;  those  in  the  plains  under  sea-breeze  zones,  in 
regions  below  40°  latitude,  in  spring  and  in  autumn ; 
those  in  altitudes,  in  summer  ;  and  those  in  M^oods  or 


3.  CLASSIFICATION  OF  THE  SPAS, 
AND    THE    CHOICE    OF    A    SUITABLE    ONE. 

The  spas  may  be  classified  on  the  bases  of  their 
geographical  and  geological  distribution ;  their  physical 
properties  and  chemical  composition;  their  uses;  and 
the  seasons  in  which  they  are  useful. 

I).  Geographical  and  Geological  Disiribution. 

The  principal  alkaline  springs  are  limited  to  the  N. 
Continental  region ;  the  sulphur  springs  of  primary  or 
volcanic  origin  are  found  in  the  Azores  and  in  the  N. 
Atlantic  region ;  and  the  saline,  and  the  sulphur  springs 
of  recent  or  tertiary  origin  are  found  mainly  in  the 
plains  of  the  Lusitanian  region. 

II).  Physical  Properties  and  Chemical  Composition. 

i).  Based  upon  iempcm 1 1/ re  the  mineral  springs  are: 
a)  hyperthermal  or  hot  (above  33". (S) :  Furnas  {9(S".3-i()"j, 
Vizela  (63"-i5°),  Gerez  (48°.2-i8"),  Cucos  (37".5-32".2;, 
and  Caldas  da  Rainha  (34^5) ;  b)  hypothermal  or  warm 
(33".8-25"j:  Monchique  (32°.5),  Caldelas  (32^5-23"), 
Taipas  (32"- 28"),  Kstoril  (28°),  and  Pofas  (27"); 
c)  protothermal  or  tepid  (25"-i8";:  Vidago  23".5-i7°.6), 
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San  Paulo  (22". 5),  Moura  (20". 5),  Pedras  Salgadas 
(I9^I2),  and . Entre-os-Rios  (i8°.5-i3^6) ;  d)  athermal 
or  cold  (below  18°) :  Melgaco  (i5°),  and  some  of  the 
spas  at  Vizela  and  Entre-os-Rios. 

2).  As  regards  the  total  solid  residue,  there  are  only 
two  spas  which  are  hypermineral  or  very  mineral, 
namely,  San  Paulo  and  Vidago ;  whereas  all  the  others, 
with  the  exception  of  the  indifferent  or  the  simple 
thermal  waters,  are  mesomineral  or  moderately  mineral. 

3).  Upon  the  basis  oi  chemical  substances  the  various 
spas  may  be  grouped  in  the  following  8  classes : 

Indifferent  or  Simple  Thermal:  Caldelas,  Entre-os- 
Rios,  Gerez,  Luso,  Monchique,  Taipas,  Vizela. 

Sulphurous:  Caldas  da  Rainha,  Furnas  (Caldeira 
Grande),  San  Paulo,  Taipas,  Vizela. 

Muriated  or  Common  Salt:  Caldas  da  Rainha, 
Cucos,  Estoril,  Furnas  (Caldeira-Grande),  Pocas,  San 
Paulo.  Onl}''  San  Paulo  contains  a  sufficient  amount 
of  salt  to  constitute  a  brine  bath,  it  contains  also  the 
largest  amount  of  bromine  and  iodine. 

Alkaline :  a)  alkaline  and  carbonated  or  acidulous  : 
Pedras  Salgadas,  Vidago;  b)  mixed  alkaline  :  Melgaco; 
c)  alkaline  and  muriated:  Luso;  and  d)  alkaline  and 
lithiated :  Vidago. 

Bitter  or  Sulphated :  Charniche. 

Earthy  or  Lime :  a)  carbonated :  Melgaco ;  b)  sul- 
phated: Curia. 

Iron  or  Chalybeate :  Melgaco,  Montachique. 

Simple  Aerated:  Lombadas  and  several  others. 

Among  spas  containing  special  constituents  may  be 
mentioned  the  following:  a)  arsenical  salts:  Pedras 
Salgadas,  Vidago ;  b~)  Huorides  :  Gerez ;  c)  silica  and 
silicic   acid :   Furnas  (^Caldeira  Grande),  Vidago ;   and 
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d)  radioactive  substances  :  Caldelas,  Cucos  {lamas  or 
mud),  Gerez,  and  Vidago.  It  may  be  mentioned  that 
all  the  sources  have  not  yet  been  examined  for  their 
radioactivity. 

III).  Uses. 

The  following  are  some  of  the  diseases  in  which  the 
various  spas  are  specially  useful : 

Anaemia  and  chlorosis:  Melga90. 

Diabetes:  Me]ga90,  Gerez. 

Diseases  of  the  digestipc  org'aus:  a)  dyspepsia: 
Vidago;  b)  enteritis:  Caldelas. 

Diseases  of  the  kidney  and  bladder:  Luso,  Moura. 

Diseases  of  the  respiratory  organs:  Entre-os-Rios, 
Agua  Santa  (Furnas). 

Diseases  of  the  skin:  Taipas. 

Gout  and  gravel:  Cucos,  Curia,  Estoril. 

Lirer  cojnplaints :  Gerez. 

Paralysis:  Furnas  (Caldeira  Grande). 

Rheumatism :  Caldas  da  Rainha,  Estoril,  Monchique, 
San  Paulo,  Vizela. 

Syphilis:  Caldas  da  Rainha,  San  Paulo,  Vizela. 

Uterine  complaints :  Caldas  da  Rainha. 

IV).  Seasons. 

All  the  baths  are  taken  in  summer,  early  autumn  and 
late  spring.  Some  baths,  as  Caldas  da  Rainha,  Estoril, 
San  Paulo,  and  Vizela,  are  available  almost  throughout 
the  whole  year.  There  are  no  spas  on  the  Continent 
where  mineral  baths  can  be  taken  with  greater  advan- 
tage in  winter,  in  the  treatment  of  rheumatism  and 
gout,  than  at  Estoril  and  San  Paulo  (Lisbon). 

In  choosing  a  spa  attention  has  to  be  paid  not  only 
to  disease  but  also  \u  the  age  of  the  patient,  and  to  the 
climate  in  which  the  spa  is  situated.    As  a  rule,  mineral 


CH.  XX.  4.  CLASSIFICATION.  426 

waters  are  more  useful  in  young  adults  and  in  middle- 
aged  persons.  The  best  time  for  the  northerners  to 
frequent  the  spas  in  Portugal  is,  generally  speaking, 
from  20*.''  May  to  ib^l"  June,  or  from  20^^  October  to 
1 5'.''  November.  If  a  mineral  spring  in  one  country 
does  not,  after  a  fair  trial,  give  the  desired  result  it  is 
better  to  try  another  spring  of.  the  same  class  in  the 
same  country  or  elsewhere.  Spas  may  be  used  as 
prophylaxis,  but,  in  such  cases,  climates  are  preferable. 
When  hot  baths  are  taken  in  winter  it  is  desirable  to 
have  them  in  a  residential  establishment. 

Seixoso  may  be  mentioned  as  a  special  resort  for 
grapecure. 


4.   CLASSIFICATION   OF  THE   SEA-BATHING  RESORTS, 
AND   THE  CHOICE   OF   A   SUITABLE  RESORT. 

The  sea-bathing  resorts  ma)^  be  classified  according 
to  the  physical  properties  of  the  water,  and  according 
to  the  climate  of  the  place  or  the  seasons  in  which  the 
baths  may  be  taken. 

1).  Composition. 

The  mean  temperature  of  the  surface  water  of  the 
Lusitanian  Sea  is  17";  it  varies  from  14°. 5  in  spring  to 
20". 5  in  autumn ;  and  it  is  warmer  in  winter  than  in 
spring.  Owing  to  the  influence  of  the  Gulf  Stream 
and  to  the  configuration'of  the  coast,  the  water  is  often 
warmer  in  summer  and  autumn  in  the  portion  of  the 
coast  above  the  Tagus  than  below  it.  Except  where 
there  are  outlets  of  rivers,  the  chemical  composition  of 
the  water  appears  to  be  more  or  less  uniform.  The 
shores  directly  exposed  to  the  north  have,  in  summer, 
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Stronger  waves  or  a  stronger  sea-intluence  than  those 
exposed  to  the  south. 

II).  Seasons. 

As  regards  chmate  the  best  places  for  sea-baths  in 
summer  and  in  early  autumn  are  Figueira  da  Foz, 
Granja  and  Espinho,  and  Mont'Estoril  and  Cascaes ; 
and  the  best  in  winter  are  Funchal,  Mont'Estoril,  and 
Ponta  Delgada. 

The  choice  of  a  suitable  sea-bathing  resort  depends 
mainly  upon  the  condition  of  the  invalid.  If  very  weak 
or  nervous  it  is  better  to  avoid  sea-baths  altogether,  or 
to  take  them  duly  warmed  at  home.  Many  persons 
believe  that  sea-bathing  and  sea  air  are  always  good. 
This  is  a  mistake.  Sea-baths  put  a  great  strain  upon 
the  circulatory,  digestive,  and  secretory  systems,  and, 
therefore,  in  some  cases,  do  more  harm  than  good. 
For  a  weakly  person,  used  to  town-life,  it  is  necessary 
to  repose  for  a  short  time  at  some  inland  place  before 
commencing  sea-baths. 

GENERAL  AND  CONCLUDING  REMARKS. 

Portugal  forms  a  distinct  geographical,  a  distinct 
botanical,  and  a  distinct  climatic  unit ;  and  it  offers  a 
few  unique  and  some  very  important  health  resorts  to 
the  invalid,  and  numerous  attractions  to  a  tourist. 

The  six  climatic  regions  of  Portugal  afford  an  excellent 
illustration  of  the  harmonious  coordination  between  the 
prevalent  winds  and  the  geographical  features  on  the 
one  hand,  and  the  distribution  of  temperature,  humidity, 
rainfall,  mists,  clouds,  sunshine,  the  surface  currents  of 
the  Lusitanian  Sea,  and  the  vegetation  on  the  other ; 
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and  also  between  the  climate  of  each  region  on  the  one 
hand,  and  the  ph3^sical  and  moral  development  of  the 
inhabitants,  the  pathological  effects,  and  the  therapeutic 
uses  on  the  other.  And,  lastly,  the  whole  country 
presents  a  harmonious  contrast  with  the  highlands  of 
Spain. 

Portugal  possesses  almost  all  the  classes  and  sub- 
classes of  climates,  being  particularly  favoured  in  its 
insular,  marine,  mountain,  and  sylvan.  It  forms  a 
microcosm  of  all  the  cold,  temperate,  warm  and  hot 
climates  of  Europe,  extending  from  the  southern  coast 
of  Ireland  down  to  the  northern  shores  of  Africa. 
It  has  some  varieties  of  climates  which  are  quite  unique: 
there  is  no  zone  on  the  Continent  which  has  such  a 
typical  cHmate  as  the  Portuguese  Riviera,  and  no 
islands  within  the  latitudes  of  Europe  with  such  a 
t3^pical  climate  as  the  Azores.  Judged  by  its  phyto- 
geography,  the  subregion  Central  Estremadura,  in 
which  Lisbon  and  the  Portuguese  Riviera  are  situated, 
has  the  mean  temperature  of  the  world  on  the  Atlantic 
coast,  and  coincides  with  the  line  of  junction  of  the 
floras  of  the  northern  and  the  southern  botanical  pro- 
vinces of  Europe.  Judged  by  the  phenology,  the  same 
subregion  represents  the  characteristic  climatic  condition 
of  two  springs  lasting  from  the  middle  of  October  to 
middle  of  June,  and  a  summer  of  the  remaining  four 
months.  The  country  possesses  all  the  classes  of  spas, 
being  particularly  rich  in  its  alkaline,  indifferent, 
sulphurous  and  muriated  sources.  No  other  country 
in  Europe  can  claim  all  these  advantages. 

There  are  nowhere  climatic  resorts  of  their  class 
comparable  to  Madeira,  Mont  Estoril,  and  Lisbon  in 
winter,  and  to  Bussaco,  Cintra  and  Bom  Jesus  do  Monte 
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in  summer  ;  neither  spas  comparable  to  Gerez  in  liver 
complaints,  Vidago  in  dyspepsias,  and  Curia  in  gout ; 
nor  such  beautiful  seashores,  with  such  warm  water  for 
sea-bathing  both  in  summer  and  winter,  as  Granja, 
Figueira  da  Foz,  and  Estoril.  The  natural  health-giving 
resources  of  Portugal  are  indeed  marvellous,  but  it  has 
to  be  confessed  that  some  of  them  remain  unexplored. 
Vale  do  Conde  in  Estrela,  and  Monte  Regina  in  Arra- 
bida  would  be  largely  frequented  by  persons  requiring 
a  change  of  air  if  they  had  good  hotels.  For  the 
consumptive,  a  well-appointed  sanitarium  in  the  Serra 
of  Estrela  for  the  fair  season,  and  another,  under  the 
same  management,  in  a  select  spot  in  the  Serra  of 
Arrabida  for  the  wet  season,  would  be  the  very  best 
means  imaginable  for  the  climatic  treatment  of  this  fell 
disease.  Estoril  and  San  Paulo  would  be  the  best 
Continental  spas  for  rheumatism  and  gout,  in  winter,  if 
they  had  residential  balneological  establishments. 

There  is  a  belief  among  some  people  that  Portugal 
is  not  easily  accessible,  and  a  recent  writer  states  that 
the  country  is  wanting  in  resources  for  the  comfort  of 
a  foreigner.  This,  no  doubt,  was  true  twenty  years 
ago,  but  things  have  very  considerably  improved  during 
the  last  few  years.  There  are  now  not  only  more 
rapid  and  more  frequent  communications,  both  by  sea 
and  by  land,  with  other  countries,  but  also  many  new 
branch  railways  and  motor  car  services  which  render 
all  the  important  health  resorts,  and  many  interesting 
parts  of  the  country  easily  accessible.  There  are  also 
some  new  hotels,  which,  considering  their  tariffs,  are 
as  good  as  are  to  be  found  elsewhere.  It  may  be  added 
that  strenuous  ;oiYorts  are  made  by  the  government,  by 
public  associations,  and  by  private  individuals,  to  meet 
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the  special  requirements  of  the  foreigners  in  general, 
and  of  the  British  in  particular;  and  important  im- 
provements in  all  directions  may  be  confidently  expected 
during  the  next  few  years. 

Portugal  offers  great  attractions  to  a  British  tourist. 
It  ought  to  claim  his  attention  on  account  of  the  very 
old  standing  political  and  commercial  ties,  and  of  the 
British  communities  setded  in  Oporto  and  Lisbon  for 
more  than  i5o  years;  it  ought  to  attract  him  as  the 
country  where  Fielding  is  buried,  where  Southey  and 
Byron  spent  some  part  of  their  lives,  and  w^here 
Wellington  fought  some  of  his  batdes ;  and  it  ought  to 
excite  his  curiosity  as  a  country  of  glorious  achievements 
in  the  past,  and  of  promises  of  a  great  and  bright  future. 

The  country  offers  attractions  to  persons  of  various 
tastes :  the  artist  can  contemplate  to  his  heart's  content 
the  numerous  and  charming  landscapes,  the  beautiful 
and  wonderful  scenery  of  the  valleys  of  the  Mondego, 
the  Douro  and  the  Zezere,  and  the  finest  woods  of  the 
whole  of  Europe;  the  architect  can  admire  the  charact- 
eristic ecclesiastical  and  conventual  monuments  such 
as  those  of  Batalha,  Alcobaca,  Thomar,  and  Belem  ; 
the  archeologist  can  examine  many  interesting  relics  of 
the  prehistoric  period  in  various  parts  of  the  country,  and 
of  the  Roman  and  the  Moorish  civilizations  at  Cintra, 
Evora,  Coimbra  and  several  other  places;  the  historian 
can  visit  the  places  of  birth,  or  see  the  monuments, 
relics,  or  works,  as  the  case  may  be,  in  connection  with 
Albuquerque,  Bartholomew  Dias,  Cabral,  Camoens, 
Castro,  Garcia  d'Orta,  Herculano,  Ignez  de  Castro, 
Jose  Estevao,  Magalhaes,  Marquis  of  Pombal,  Nuno 
Gon9alves,  Pedro  Nunes,  Prince  Henry,  Queen  Leonor, 
Queen  Isabel,  St.  Antony,  St.  Francis  Xavier,  Vasco 
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da  Gama,  and  a  host  of  other  famous  men  and  women  ; 
and  the  geologist,  the  minerologist,  the  botanist,  the 
ichthyologist,  the  entomologist,  the  ornithologist,  and 
the  anthropologist,  can  each  investigate,  to  his  intense 
pleasure  and  satisfaction,  the  ample  materials  which 
nature  places  so  lavishly  at  his  disposal,  and  he  can 
frequent  also  the  museums  devoted  to  these  subjects  in 
the]  three  university  centres  of  Lisbon,  Coimbra  and 
Oporto.  Portugal,  with  reference  to  its  natural 
resources,  is  a  veritable  paradise  of  Europe. 

Lastly,  both  the  invalid  and  the  tourist  will  find  in 
Portugal  a  country  blessed  with  a  pure  and  delicate  air, 
and  lovely  flowers  in  all  the  seasons ;  a  climate  which 
is  admirably  the  most  temperate,  the  most  constant, 
and  the  most  equable  within  the  latitudes  of  the  whole 
of  Europe ;  and  a  people  alwaj^s  charming  for  their 
affability  and  kindliness  to  all  foreigners. 


INDEXES. 


INDEX  I. 
ALPHABETICAL  LIST  OF  AUTHORS. 

The  numbers   in  italics  indicate  pages  under  Refir^nces. 


Abercromby,  72,  86. 

Abithapa,  144. 

Aboulfeda,  20(),  2/7. 

Adam  (Madame),  154,  i5j. 

Allbutt,  270. 

Amado  (Silva),  224,  25o. 

Amatus  Lusitanus,  184,  227,250, 

357. 
Andressen,  i5o,  ibj. 
Angot,  770. 
Antyllus,  279. 
Arbuthnot,  59,  62. 
Aristotle,  8,  14. 
Armstrong,  29?,  3 18. 
Arroyo  (Antonio),  35,  44. 

Bacon  (Lord),  295,  ^^77. 

Bacon  (Roger),  296. 

Balbi,  18,  43,  106,  770,  180,  210, 

277. 
Ballot  (Buys),  64. 
Barbosa  (Tamagnini),  224. 
Barral,  4oh,  ^72. 
Barros  (Soares  de),  244,  2io. 


Bartholomew,  86. 

Bastos,  257,  270. 

Beaufort,  72. 

Beckford,  59,  62,  343,  S/y. 

Beddoe,  269,  270. 

Beddoes,  277. 

Beirao  (Silva),  392,  3g2. 

Beighaus,  106. 

Bert  (Paul),  83,  86. 

Blanford,  21 3,  27.??. 

Bombarda,  270. 

Bort  (Teisserenc  de),68,<!^tf,  i36, 

143,  11^,218. 
Bowdich,  396,  411. 
Bowles,  149,  756. 
Bragra  (Teofilo),  239,  25o. 
Branco  (Castel),  382,  383. 
Brockhaus,  106. 
Brotero,  161. 
Bruchner,  212,  277. 
Brut,  .^7.^. 

Buchan  (A),  i25,  7^2,  2i3,  27^. 
Buchan  (A.  B.)   3 12,  3 18. 
Buchanan,  3 12,  3 18. 

28 


4^4 


iS'DEX  i. 


Buckle,  222,  24g. 
Buffon,  221,  271. 
Bussamaker,  i56,  2go,  3i8  (bis). 
Byron,  348,  ^77. 

Cabral,  409,  412. 
Camoens,  2  35,  354,  402. 
Capelo  (Biito),  10  (bis),  i3,  14 

(ter),  i36,  7^5,  147,  148,  756, 

(bis),  358,  3-] J. 
Cardoso,  232,  25o. 
Carvalho  (Lopo  de),  7,  14^  367, 

^7«^- 
Carvalho  (Rosa  de),  173. 
Celsus,  294,  577,  398,  411. 
Charaka,  2,  7.?,  253,  .69. 
Chaves,  10. 
Choffat,  3 1,  43. 
Christmann,  402,  412. 
Cid  (Jose),  32S,  341. 
Cid  (Sobral),  263,  265,  270. 
Clark  (James),  406,  412. 
Columella,  210,  277. 
Coutinho  (Pereira),  5i,  6/,  168, 

180. 
Cruz  (Santos),  277 
Cunha  (Barros  e),  224. 
Curie  (Madame),  i  19,  756'. 
Cuvier,  396,  411. 

D'Alembert,  272. 

Da  Costa,  58. 

Dalgado,  86,  180  (bis),  .^77,  ^'7*'- 

Dalton,  9,  14. 

Daremberg,  756,  2qo,  3 18  (bis). 

Darwin,  221,  24q. 

Daveau,  159,  ijg,  180. 

De  Candolle,  1  58. 

Del  ado,  3i,  43,  164,  180,  2/7. 


Descartes,  273.  v 

Dexter,  84,  86. 

Doyon,  143. 

Dumas,  45. 

Duphil,  49. 

During,  225,  269. 

Fergusson,  255,  269. 
Figueiredo    (Alfredo    de),   262, 

270. 
Figueiredo   (Almeida),  94,  770, 

358,  577. 
Figueiredo    (Augusto    de),    99, 

770. 

Figueiredo  (Jose  de),  236,  25o 

Finsen,  i55,  757. 

Fischer,  41,  44,  137,  143. 

Fitzroy,  82.  86,  214,  27^. 

Fontes,  262,  270. 

Fonseca  (Francisco  da),  3g2. 

Fothergill  (John),  35o,  877,  406, 

412. 
Fouque,  40:),  412. 
Franco  (Agostinho),  222. 
Franzini,  10,  14,  204. 

Gamier,  -^72. 
Goldschmidt,  406,  412. 
Gomes    (Barros),    18,   43^    iSg, 

175,  779,  180. 
Gourlay,  409,  412. 
Gregory,  295,  .57^,  406,  472. 
Grisley,  178. 
Guerreiro,  276),  290. 
Guilbert,  214,  27^. 

Halley,  69,  86. 
Hann,  85,  142,  Jb6. 
Haril>,  24,  2/7. 


ALPHABETICAL  LiST  OF  AUTHORS. 


433 


HeberJen  (W.)402,  411. 
Helvetius,  238,  -jSo. 
Henriques   (Fonseca),   3oq,  3i8 
Heniiques  (Julio  A.),  iGi,  779. 
Herbertson,  39,  44,  i3'3,  i5-j. 
Herculano,  209,  2/7,  225,  25o. 
Herder,  219. 
Herodotus,  144,  3og. 
Hildebrandsson,   21 3,   218^  400, 

411. 
Hill,  10,  14. 
Hippocrates,  3,  5,   /5,  45  (bis), 

6'/,  63, 220, 2^9,  252  (bis),  272, 

336. 
Holstein,  224,  25o. 
Hughes,  3q-j^4iT. 
Humboldt,  3,  9,  i3, 14,  i34,  i35, 

7^3,  1 59,  160,  779,  39G,  411. 

Ihne,  1 66,  180. 

Jorge  (Ricardo),  269  (bis),  323, 

334  341  (bis). 
Juliao  or  Julianus,  296,  3i8. 
Justinus,  209,  2/7. 

Kamtz,  106. 
Kaviratna,  7.'?,  36g. 

Kohl,  41,  44,    107,   770. 

Koppen,  1 36,  143,  174,  180. 

I.abat,  333,  .977. 

Lalesque,  6t. 

Lamarck,  221. 

I.arrey  (Baron),  237.  25o. 

Leclercq,  356,  ^^77. 

Lencastre,  363,  3'j']. 

Levy,  49. 

Lima  (Almeida),  357,  338,  ^'77. 


Link,  161. 

Littre,  i3,  61,  26Q. 

Lobo  (Lacerda),  10. 

Lombard,  106. 

Lopes  (A.  L.),  261,  270,  309,  3r8. 

Lopes  (J.  B.),  10,  14. 

Lourenco,   336,   373,  3^8^   386, 

388.' 
Lowe,  396,  -^7  7, 
Lynch,  181. 

Macedo,  6,  7^,  ^77. 
Machado  (Bernardino^,  224. 
Machado  (Simoes),  239. 
Machado  (Vergilio),  376. 
Markham  (Clement),  3y~. 
Markham  'Lady),  348,  ^77. 
Martin  (V.  de  St.),  35,  44- 
Martins  (Oliveira),  246,  257. 
Martins  (Sousa),  367,  3-/8. 
Martonne,  201.  2o5,  277. 
Mason,  407,  412. 
Maury,  9,  14. 
Mawley,  7^0 
Mead,  35o,  3j-. 
iMedatithi,  336. 

Mello  (Mascarenhas),  224,  25o. 
Moller,  166. 
Montenegro,  3 17,  .97^. 
Montesquieu,  222,  234,  24g,  272, 
Moraes  (Cunha),  3i8. 
Moreau,  335,  341. 
Murphy,  14. 

Neves,  254,  269. 
Nobre,  172,  180. 
Nogueira,  7^0. 

Oman,  248,  25/. 


436 


iSnEx  t. 


Onimus,  140,  14H. 
Oribase,  i56,  290,  3i8  (bis). 

Paracelsus,  i5. 

Pasteur,  60,  62. 

Pereira  (A.  de),  54,  62. 

Pery,  18,  43. 

Pimentel  (Sousa),  100,  7/0,  127, 

143. 
F^into  (Oliveira),  334,  34i. 
Plinius,  144,  3oo,  3i8. 
Polybius,  167,  iy\,i8o^  209,211, 

2/7,  245,  25o. 
Pretoriiis,  10,  14. 

Quetelet,  259,  270. 

Racinet,  224,  24Q. 
Reinard,  2/7. 
Rhys  (Udal  ap),  228,  25o. 
Ribeiro,  i<'i4,  180,  -jij. 
Rochard,  208,  2/7. 
Rotureau,  3oi,  3i8. 

Saint- HiUiiie  (Bartelemy),  14. 
Saldanha,  <'),  /.?,  210,  2/7,   246, 

25/. 

Sanches,  45,  61,  210,  2/7. 
Santos  (Mattozo),  174. 
Sarmento  (Moraes),  267,400,^//. 
Sarzedas,  309,  .V/<V. 
Schindler,  269. 
Schonbein,  48. 
Seabra,  170,  180. 
Semedo  (Curvo),  3qo,  Vq2. 
Shakespear,  261. 
Sharpe,  3i,  4'-!. 


Silva  (Andrade),  25/. 

Silva  (Baldaque  de),  194,2/7. 

Silva  (Rebello  da),  244,  249,  'jSo. 

Silva  (Serras  e),  363,  378. 

Southey,  343,  ^77. 

Spencer,  221. 

Spillmann,  143. 

Strabo,  226,  25o. 

Supan,  38,  44,  '07,  no,  i36, 143. 

Tait,  170,  174,  180. 
Telles  (Silva),  18,  4^. 
Telles  (Sousa),  200. 
Theophrastus,  8,  14. 
Thierry,  40,  61. 
Tricault,  14. 
Twiss  (R.)  210,  217. 
Tyndall,  60,  62, 87,  no,  i33,  i43. 

llla,  63. 

Vamadcva,  in. 
Vasishtha,  144. 
Velho,  10. 
Virchow,  320,  34t. 
Vitruvius,  3i3,  3 18. 
Voltaire,  249. 

Ward  (Courcy),  85,  14-^,  1S6. 
Weber  (H.),  128,  i43. 
Wilikomm,  159,  779. 
Withering,  369,  3-j8. 
Woeikof,  32,  44,  66,  85. 
Wood,  i4- 

Zacutus  Luutanus,  184,  227,  25o, 
363,  .57 7. 
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Note.  —  l''or  the  sake  of  brevity,  such  particles  as  of,  its,  and, 
have  been  frequently  omitted. 


Absolute  humidity  :  definition 
of,  89;  means,  89;  influence 
of  wind  upon,  101;  eff'ects 
of,  108. 

Absolute  range  of  temperature, 
120. 

Acclimatisation,  237. 

Acid  baths,  3o3. 

Adjuncts  to  a  good  resort,  3i3. 

Aerated  or  table  waters,  3o5, 

Agua:  Azeda,  410;  Fria,  410; 
Romana,  386 ;  da  P'ontc  Sa- 
lus,  386;  do  Sanguinhnl,  410; 
Santa,  410. 

Air,  37 ;  importance  of,  45  ;  com- 
position, 46 ;  physical  pro- 
perties, 47;  classification,  54; 
oceanic,  54;  marine  54;  ri- 
parian, 54;  lacustrine,  54; 
continental,  55;  desert,  55; 
mountain,  55\  low  plain,  55; 


sylvan,  55  ;  city,  55  ;  rural,  55 ; 
purity  of,  56. 

Albufeira,  383. 

Alcacer  do  Sal,  209. 

Alcobaca,  429. 

Aljustrel,  391. 

Alkaline:  waters,  3o3  ;  and  car- 
bonated or  acidulous,  3o3  ; 
mixed,  3o4 ;  and  muriatcd, 
304. 

Altitudes  or  mountains:  of  Por- 
tugal, 20;  as  a  basis  of  clas- 
sification, 38;  air  of,  55;  — 
and  pressure,  66;  —  winds, 
"9i — velocity  of  winds,  73  ;  — 
breezes,  75 ;  —  evaporation, 
98  ;  —  humidity,  98  ;  —  rain- 
fall, 98;  —  mist,  98;  —  tem- 
perature, 122  ;  —  sunshine, 
148  ;  —  thunderstorms,  148  ; 
—  flora,  161  ;  climate  of,  199; 
climatic  zones  of,  200  ;  — 
and    development,    229     — 
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disease,  258;    uses   of,   274, 

279- 
Almada,  35o. 
Amieira,  SSg. 
Anaemia,  258. 
Angra,  400. 
Anthrax,  60. 

Anthropology,  study  of,  278. 
Aquae  :   Callidae,  387  ;   Flaviae, 

387. 
Architecture,  236. 
Arrabida  (Serra  of),  362. 
Arrows,  77. 
Aryan  people,  23o. 
Asthma,  281. 
Atmosphere,  37  ;  see  Air. 
Autumn,  prevalent  diseases   in, 

263. 
Aveiro,  320. 
Azeitao,  364. 
Azoia,  347. 
Azores,  3q3, 


B. 


Birthrate,  243. 

Bitter  water,  304. 

Bom  Jesus  do  Monte,  324, 

Bordeaux,  179,  208. 

Boston,  177. 

Botanical  regions,  174,  175. 

Braga,  320. 

Braganca,  36S. 

Breezes,  66;  sea,  74;  mountain, 
75;  inter-mountain,  76;  fo- 
rest, 76;  and  classification, 
i83. 

Brine  baths,  3o3. 

British  Isles,  Great  Britain,  Eng- 
land: air  in,  57;  winds  in, 
84;  rain,  95,  107;  nebulosity^ 
96;  phenenogy  of,  177; 
crimes,  261. 

Bromated  Avaters,  3o3. 

Bronchial  affections:  predispo- 
tion  to,  238. 

Bronchitis,  prevalence  of,  260; 
cure  of,  420. 

Bussaco,  329. 


Balsamic:  air,  55;  climate,  201. 

Barca  d'Alva,  178. 

Barcelona,  343. 

Barreiros,  33o. 

Batalha,  429. 

Baths,  307;  brine,  3o3 ;  acid,  3o3  ; 
their  temperature,  307  ;  durat- 
ion of,  307  ;  their  action, 
3o8. 

Beaufort's  scale,  7. 

Beja,  389. 

Bern  Saude,  386. 

Birds,  170;  migration  of,  173. 


Cacilhas,  35o. 

Gadix,  211. 

Gae  Agua,  353. 

Galdas  dc  Monchiquc,  i'i4 

—  da  Rainha,  368. 
Galdeira  :  —  Grande,  409  ; 

Lago  das  Furnas,  410. 
Galdelas,  333. 
Gampilho,  386. 
Gampo  Maior,  198. 
Gancer,  mortality  due  to, 
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Carbonic  acid  in  the  air,  52  ; 
effects  of,  60. 

Carbonated  waters,  3o3;— iron 
waters,  3o5. 

Carcavelos,  353. 

Carthagenians,  223  ;  influence 
of,  226. 

Cascaes,  352,  375;  Bay  of,  186. 

Castelo  Branco,  343. 

Causes  which  :  influence  vital 
functions,  219;  —  modify  the 
number,  the  distribution  and 
character  of  inhabitants,  243; 
influence  two  historical 
facts,  247 ;  —  give  rise  to  di- 
seases, 252  ;  —  cure  them 
314;  —  influence  health  and 
longevity,  289. 

Caxias,  36o. 

Cezimbra,  376. 

Charniche,  375. 

Chemical  energy  of  the  sun, 
14G;  —  in  altitudes,  148. 

Chaves,  386. 

Chloride  of  sodium  :  in  the  air, 
49;  —  uses  of,  59;  -waters, 

302. 

Chalybeate  waters,  3o5. 

Choice  of :  climatic  resorts,  418; 
—  spas,  424  ;  —  sea-bathing 
resorts,  476. 

Cintra,  204;  as  health  resort, 
343 ;  serra  of,  24,  346. 

Cities  and  towns:  above  5oo  m. 
in  elevation,  29 ;  above  1 5,ooo 
inhabitants,  37;  position  of, 
37,  123,  128;  winds  in,  76; 
evaporation  in,  100;  humi- 
dity in,  loo;  temperature  of, 


129-,  sunshine  in,  i5o;  flora 
and  vegetation  in,  i63;  cli- 
mate of,  201  ;  physiological 
influence  of,  23o ;  patholo- 
gical effects  of,  258;  thera- 
peutic uses  of,  277. 

Civilisation,  221,  284. 

Classification  of  climates  based 
upon :  geographical  features 
37;  —  latitude,  37;  —  altitude, 
38;  — soil,  38;  —  relative  po- 
sition of  land  and  water,  38  ; 
—  vegetation,  39  ;  —  habitat- 
ions, 39;  —  composition  and 
purity  of  air,  56. 

Classification  of  climates  and 
climatic  regions  based  upon 
meteorological  or  climatic 
factors :  pressure  and  winds, 
78;  evaporation,  104;  relat- 
ive humidity,  io5;  rainfall, 
io5;  nebulosity,  106;  mean 
temperature,  04;  fluctuat- 
ion, i35  ;  range,  i35 ;  sub- 
jective sensations,  i35;  upon 
flora,  174;  fauna,  177;  phy- 
siological development,  243; 
pathological  basis,  265  ;  the- 
rapeutic, 287. 

Classification  of  medical  cli- 
mates based  upon  winds,  181; 
classes,  182;  sections,  182; 
upon  breezes,  i83;  zones, 
i83  ;  regions,  182 ;  subre- 
gions,  i83;  subclasses,  i83; 
species,  184 ;  types  or  va- 
rieties, 184;  main  species  and 
types  of  five  regions,  201. 

Climate:   definition  of,  i;  —  of 
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Portugal,  5  ;  varieties  at 
short  distances,  7;  of  alti- 
tudes, 199;  forests,  201 ;  cities 
201;  influence  of  species  of, 
229,  257,  281. 

Climatic  factors,  influence  of 
upon :  composition  of  air, 
47;  pressure,  67;  winds,  68; 
humidity,  100,  io3  ;  tem- 
perature, 129,  i33;  sunlight, 
i5o;  flora,  i63. 

Climatic  resorts,  295  ;  in  N. 
Atlantic  Region  3 19;  Lusi- 
tanian  R.,  342  ;  Mediterra- 
nean R.,  379;  N.  Continental 
R.,  388;  Insular  R.,  398; 
classification  of, 414;  classes, 
414;  species,  415  ;  types, 
416;  —  according  to  seasons, 
417;  — uses,4i8;  —choice  of, 
418. 

Climatometer,  159. 

Coimbra :  rainfall  at,  106;  tem- 
perature of  controlled  by 
wind,  129;  phenology  at,  16G; 
as  a  climatic  resort,  317. 

Colares,  346. 

Colour  of  soil,  3i  ;  influence 
upon  temperature,  i23;  upon 
sunlight,  149. 

Conceptions,  244. 

Constitution,  261'). 

Continental  section,  193  ;  its 
two  regions,  195;  its  climate, 
199;  influence  of,  229,  2  58, 
279. 

Cordova,  211. 

Crimes,  261. 

Cruising,  398. 


Cruz  Quebrada,  36o. 
Curia,  338. 

D. 

Dafundo,  36o. 

Death  rate,  267;  highest  in  cer- 
tain diseases,  268. 
Depressing  climate,  288. 
Dew,  97. 
Diabetes,    prevalence    of,    254, 

cure  of,  424. 
Diarrhoea,  prevalence  of,  259. 
Diseases,  causes  of,  252;  due  to 

soil,  256 ;  importation  of,  257 ; 

increase   of,  259 ;   types   of, 

265  ;  cure  of,  271. 
Diurnal  range,  116;  annual,  117; 

seasonal,  117;  monthly,  117; 

daily,  1 18. 
Division  of  Portugal  based  upon: 

pressure,  77;  winds,  77. 
Domestic  animals  as  a  guide  to 

temperature,  172. 
Drainage,  206,  274. 
Dress,  261. 
Drink,  233,  260. 
Drunkenness,  262. 
Dust  in  the  air,  53  ;  eff"ects  of, 

Go. 


E. 


Earth  :  mean  temperature  ot, 
120. 

Earthy  or  lime  waters,  304. 

Effects  of:  constituents  of  air, 
57 ;  —  pressure,  83  ;  —  winds, 
84;  —  humidity,  107;  —  tern- 
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perature,  i38  ;  —  sunlight, 
154;  —  electricity,  i55. 

Electricity:  cause  of,  146;  tens- 
ion, 147;  positive,  147; 
negative,  147  ;  effects  of, 
1 55. 

Elvas,  178. 

Emanation  from  soils,  3i. 

Emigration  and  emigrants,  236, 
264,  284. 

English,  and  British:  nasal  and 
alveolar  index  of,  224 ;  in- 
fluence of,  241 ;  their  inter- 
est in  climate,  296,299;  and 
Portugal,  429.  See  British 
Isles. 

Enteritis  :  prevalence  of,  259. 

Entre-os-Rips,  337. 

Ericeira,  375. 

Estoril,  371. 

Espichel,  302. 

Espinho,  326. 

Estrela-Covilha,  366. 

Estrela  (Serra  da),  23. 

Ethics  (sexual),  234. 

Evaporation,  amount  of,  88;  — 
and  winds,  100;  classification 
of  climates  based  upon,  104; 
effects  of,  107;  —  and  electric- 
ity, i5i. 

Evora,  198,  209,  253,  390. 


F. 


Faro,  195,  3 80. 

Fauna  as  a  guide  to  climate, 
159;  mammals,  169;  birds, 
170;  amphibians,  171  ;  rept- 


iles, 171;  fishes,  171;  domes- 
ticated animals,  172. 

Fauna  as  a  guide  to  march  of 
seasons,  173. 

Felgueira,  339. 

Figueira  da  Foz,  189,  326. 

Fishes,  171. 

Flora:  as  a  guide  to  climate,  i58; 
distribution  of,  159;  equator- 
ial and  polar  limits  of,  160; 
as  a  guide  to  latitude,  i6o; 
altitude,  161;  soil,  162;  sea, 
i<)2;  and  force  of  winds,  i63; 
and  humidity,  i63  ;  rainfall, 
164;  temperature,  164;  sun- 
shine, i65. 

Flora  as  a  guide  to  march  of 
seasons,  see  Phenology. 

Fluctuation  of  temperature  : 
yearly,  114;  seasonal,  ii5. 

Fogs,  96. 

Food,  43,  221,  233,  260. 

Forest,  see  Vegetation,  Flora, 
Trees. 

French :  influence  of,  240,  283. 

Frost,  97. 

Funchal,  401. 

Furnas,  409. 


Gallicia   and  Gallicians,  43,  82, 

107,  223,  227,  241. 
General  and  concluding  remarks, 

42<".. 

Geography,  climatic  or  medical, 
definition  of,  18. 

Geographical  features:  classific- 
ation based  upon,  37  ;  — 
unit,  41 ;  influence  of  upon  : 
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climate,  42  ;  man,  42  ;  and 
composition  of  air,  47 ;  press- 
ure,'65  ;  humidity,  97;  tem- 
perature, 120;  sunlight,  148; 
flora,  160;  fauna,  i6y;  phy- 
siological development,  228; 
diseases,  256 ;  treatment,  274. 

Geology,  see  Soil. 

Gerez :  flora  of  161  ;  health  re- 
sort, 333. 

Goitre,  257. 

Goths,  233. 

Gout,  predisposition  to,  254. 

Granja,  326. 

Grape  cure,  Zib. 

Great  Britain,  see  British  Isles. 

Guarda,  064. 

Guardia,  18S. 

Gulf  Sream,  32  ;  Lusitanian 
branch  of,  32  ;  its  velocity, 
33;  influence  upon  tem- 
perature, 125;  —  upon  the  cli- 
mate of  the  Lusitanian  coast, 
1 38. 


H. 


Habitations,  36;  highest,  28;  as 
a  basis  of  classification,  39; 
see  Cities. 

Hail,  97. 

Hair,  colour  of,  232. 

Hay  fever,  60. 

Headache,  35 1. 

Health  resorts  :  definition  of, 
33G;  groups  of,  336;  classific- 
ation of:  climatic  2q5;  spas, 
3oo;  sea-bathing,  309. 

Heart  disease,  258. 


Height,  232. 

Hekiototherms,  175. 

Horta,  401. 

Hotels,  314. 

Hot-house  ofthe  Continent,  168, 

Humidity  :   importance  of,   87 
absolute,    89 ;    relative,   90 
controlled    by    winds,    100 
influence     of     temperature 
upon,    io3  ;   effects   of,  107; 
influence   of  upon    temper- 
ature,  1 33  ;  upon  the  distri- 
bution of  plants,  i63. 

Hydrosphere,  37. 


Idiocy,  263. 

Independence  of  Portugal,  248. 

Indian  family,  23o. 

Indifferent  waters,  3oi. 

Inland  marine,  186. 

Insanity,  262. 

Institutions,   220;   influence  of, 

237,  269,  284. 
Insular  region,  18,  393. 
Intellectual  or  mental  character, 

influence   of   climate    upon, 

235,  262,  281. 
lodated  waters,  3o3. 
Iodine  in  the  air,  5o. 
Ions,  146;  in  the  air  of  oceans, 

1411 ;  influence  of,  i55. 
Ireland,  81. 
Iron  waters,  3o5. 
Irrigation,  20O,  275. 
Isobars,  77. 
Isochimenics,  i36. 
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Isohels,  1 52. 
Isohyets,  104. 
Isohygros,  104. 
Isonephs,  104. 
Isopotentials,  i52. 
Isotherics,  i36. 
Isotherms,  i35. 


Jews,  223. 


K. 


Kidneyand  bladder  diseases,  391 


Lacustrine:   air,    54;  —  climate, 

199. 
f.agos,  379. 
Latitude:  of  Portugal,  19;  as  a 

basis    of   classification,    By  ; 

and  pressure,  66;  —  velocity 

of  winds,  73  ;  —  wmds,  82  ; 

—  evaporation,  88;  —  humi- 
dity, 97  ; —  rainfall,  ii3;  — 
mist,  ii3:  —  temperature, 
121 ;  — sunshine,  140; — thun- 
derstorms, 148; —  Mora,  160; 

—  characters  of  40°,  190 ;  and 
development,  23 1 ; — diseases 
and  mortality,  269;  —  the- 
rapeutic uses  of  climate,  274. 

Lavos,  66,  179,  190. 
Leca  da  Falmeira,  340. 


Leiria,  342. 

Leste,  4o3. 

Light,  physiological  action  of, 
154. 

Lightning,  147. 

Ligurians,  223  ;  influence  of,  226. 

Lime  waters,  see  Earthy  waters. 

Lisbon,  10,  129,  iBy,  176,  232, 
261,  description  of,  384. 

Lithium  waters,  3oz|. 

Littoral,  see  Saline. 

Lithosphere,  37. 

Lixa,  326. 

Lobrigos,  197. 

Lombadas,  410. 

Longevity,  289. 

London  :  relative  humidity,  92  ; 
rain,  95 ;  fogs,  96 ;  sunshine, 
i53 

Luminous  rays,  145. 

Lupus,  treatment  of,  i53. 

Lusitanian  region,  18  :  limits, 
24 ;  mountain  and  valleys, 
28  ;  configuration,  28  ;  soil, 
3o;  rivers,  33;  vegetation, 
3tJ;  meteorological  stations, 
40 ;   air   of,   56 ;   velocity   of 


winds 


prevalence    of 


winds,  79,  81  ;  evaporation* 
104;  humidity,  io5  ;  rain,  io5; 
nebulosity,  106 ;  temperat- 
ure, [37;  its  priveleged  con- 
dition, i3S;  sunshine,  i32  ; 
flora,  176;  climate,  190;  sub- 
region,  191;  species  and 
types  of  climate,  202  ;  cha- 
racter of  inhabitants,  24G ; 
types  of  disease,  265;  the- 
rapeutic uses,  288 ;  climatic 
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resorts,  34^  ;  spas,  368;  sea- 
bnthing  resorts,  375. 

Lusitanian  Sea:  limits  of,  32; 
pressure,  68  ;  wind,  72  ;  ve- 
locity of,  74;  temperature  of, 
125;  surface  isotherms,  i36; 
infliuence  upon  history,  248; 
main  characters  of  its  wa- 
ters, 3 12;  subregion,  3q2  ; 
cruising  in,  3g8. 

Luso,  339. 


Madeira  :  island,  3(j5  ;  town,  401. 

Madrid,  41,  99,  1^6,  i53  ;  tem- 
perature of,  35q. 

Magnetism  of  earth,  148. 

Major  geographical  regions,  39. 

Malaria,  25»l 

Man's  influence  upon  climate, 
206. 

Manteigas,  366,  375. 

Marine  section  of  climate,  i85; 
its  three  zones,  i85;  three 
regions,  187;  characters,  195; 
influence  of,  229,  258,  277. 

Marinha  Grande,  191. 

Marriages,  244,  273. 

Maritime  exploits,  248. 

Marshes,  34:  air  of,  55;  cHmate 
of,  199, 

Medical:  geography,  18;  tem- 
perature, 112;  profession 
and  public  life,  272. 

Mediterranean  region,  18 :  li- 
mits, 25 ;  mountain  and 
valleys,  25  ;  configuration,  28 ; 


soil,  3o;  rivers,  33  ;  vegetat- 
ion, 36;  meteorological  stat- 
ions, 40;  air  of,  57;  velocity 
of  winds,  73;  prevalence  of 
winds,  70,  81  ;  evaporation, 
io5  ;  humidity,  io5  ;  rain, 
io5;  nebulosity,  106;  tem- 
perature, 137;  sunshine,  i52; 
flora,  176;  climate,  194; 
species  and  types,  202;  cha- 
racter of  inhabitants  247  ; 
types  of  diseases,  265 ;  the- 
rapeutic uses,  288;  climatic 
results,  379;  spas,  38 1  ;  sea- 
bathing resorts,  382. 

Mediterranean  Sea,  33,  3 12. 

Megatherms,  174. 

MeJgaco,  332. 

Mesotherms,  175. 

Meteorological  stations,  1 1  ; 
wanted  more,  1 1  ;  statistics, 
1 2 ;  classification  into  groups, 
40 ;  of  Guardia,  Salamanca, 
and  Madrid,  41 ;  reports,  2 16. 

Meteorology  :  definition  of,  4,  of 
Portugal,  8. 

Metabolism:  influence  of  light 
upon,  154. 

Micro-organisms,  53 ;  patho- 
genic, 60, 

Microlherms,  175. 

Migration  of  birds,  173. 

Mineral  waters  (Spas)  3oo :  in- 
different or  simple  thermal, 
3o  I  ;  sulphurous  ,  3o2 
common  salt  or  muriated 
3o2 ;  iodine  and  bromine,  3o3 
alkaline,  3o3  ;  alkaline  carbon 
ated    and    acidulous,     3o3 
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mixed  alkaline,  304;  alkaline 
and  muriated,  804;  lithiated, 
304;  bitter  or  sulphated,  304; 
earthv  or  lime,  304;  iron  or 
chalybeate,  3o5  ;  simple,  aer- 
ated, or  table,  So");  physio- 
logical eft'ects  and  therapeutics 
of,  3o6;  internal  uses,  Soy; 
external  uses,  307. 

Mist,  in;  means  of,  in. 

Moledo,  386. 

Monchique  (Caldas  dej,  38i. 

Montachique,  36o,  SyS. 

Monte  Regina,  204,  363. 

Mont'Estoril,  347,  375. 

Monsao,  33-2. 

Moors,  223;  influence  of,  227. 

Moral  character :  influence  of 
climate  upon,  234,  261,  281. 

Mortality:  causes  of,  252,  259; 
infantile,  363,  365  ;  general, 
265. 

Mountain:  —  breezes,  55;  — sick- 
ness, 58;  see  Altitudes. 

Moura,  Sgi. 

Mud-baths,  338. 

Music,  236. 


N. 

New  York,  177. 

North  Atlantic  region,  18:  li- 
mits, 22  ;  mountains,  and 
valleys,  22  ;  configuration, 
28 ;  soil,  3o ;  rivers,  33  ;  ve- 
getation, 36;  meteorological 
stations,  40;  air  of,  56;  ve- 
locity   of    winds,    73 ;    pre- 


valent winds,  79,8 1 ;  evaporat- 
ion, 104;  humidity,  io5  ; 
rain,  io5  ;  nebulosity,  106; 
temperature,  137;  sunshine, 
1 52  ;  flora,  176;  climate,  187; 
its  subregions,  187;  species 
and  types  of  climates,  202; 
character  of  inhabitants,  246 ; 
types  of  diseases,  265  :  the- 
rapeutic uses,  288;  climatic 
resorts,  319;  spas,  33i;  sea- 
bathing resorts,  340. 

North  Continental  Region,  18: 
limits  of,  25,  mountains  and 
valleys,  26 ;  configuration, 
28;  soil,  3o;  rivers,  33;  ve- 
getation, 36;  meteorological 
stations,  40 ;  air  of,  57 ;  ve- 
locity of  winds,  73  ;  pre- 
valent winds,  79,81 ;  evaporat- 
ion, io5  ;  humidity,  io5  ; 
rain,  io5  ;  nebulosity,  106  ; 
temperature,  137;  sunshine, 
1 52;  flora,  176;  climate,  196; 
its  subregions,  197;  species 
and  types  of  climate,  202  ; 
character  of  inhabitants, 
207  ;  types  of  diseases,  265  ; 
therapeutic  uses,  288 ;  cli- 
matic resorts,  384;  spas,  384. 

North  Sea,  3i2. 


0. 

Ocean,  see  Sea. 

Oceanic  region,  18,  393  ;  sub- 
region,  393;  as  a  health  re- 
sort, 398. 


446 


INDEX   II. 


Odours  in  the  air:  pleasant,  5o; 

uses  of,  5q. 
Oeiras,  36o. 
Oporto,  7,    175,   23 1,  winds  at, 

78;  climate  of,  322. 
Oura,  386. 
Outao,  363. 

Oxygen,  47  ;  uses  of,  58. 
Ozone,  47 ;  uses  of,  58. 


Paco  d'Arcos,  36o. 

Painting  (Portuguese  school  of) 
236. 

Palmela,  363. 

Parede,  353. 

Paris,  129,  177,  359. 

Pedras  Salgadas,  38(j. 

Pedro  Botelho,  410. 

Penafiel,  188. 

Penha  Longa,  347. 

Peninsulas  of  Roca,  Espichel 
and  St.  Vicent,  178. 

Permeability  of  soil,  3o. 

Phenological  observations  at 
Coimbra,  166;  Mont'Estoril, 
167;  Lisbon,  167;  Santarem, 
167;  Portimao,  167;  Oporto, 
166;  British  Isles,  177;  Ma- 
deira, 402. 

Phenology,  i58;  and  the  march 
of  seasons,  i65. 

Phoenicians,  223  ;  influence  of, 
226. 

Phthisis,  see  Tuberculosis. 

Phytogeography,  184. 

Pines,  36,  5o,  59. 


Plains,  21. 

Plantation  :  of  pines,  27G ;  of 
blue  gum  trees,  27G. 

Plants,  odoriferous,  5o ;  see 
Flora. 

Plateaus,  21,  26; — and  tem- 
perature, 123;  —  and  climate, 
200. 

Pneumonia,  frequency  of,  260. 

Pocas,  372. 

Poio  Negro,  41. 

Ponta  Delgada,  399. 

Population,  243  ;  in  xvi,  century, 
249 

Portalegre,  343. 

Portimao,  177,  194,381. 

Portugal:  climate,  5;  meteoro- 
logy, 8;  weather  of,  i3  ;  des- 
cription, i5;  coast,  16;  pro- 
vinces, 17;  climatic  regions, 
17  ;  climatic  and  medical 
geography,  18;  latitude  and 
seasons,  19;  altitudes,  20; 
soil,  29;  rivers,  3i;  vegetat- 
ion, 35;  geographical  unit, 
41;  division  of,  based  upon 
pressure  and  winds,  77;  no- 
toriety for  rainfall,  io();  is 
mesothermic,  xerophytic, 
and  microthermic,  175;  be- 
longs to  sub-Mediterranean 
zoological  province,  177;  a 
botanical  unit,  178;  line  of 
junction  of  polar  and  equa- 
torial climates,  179;  a  cli- 
mate unit,  207;  its  climate 
not  changed  during  histo- 
rical period,  208;  population, 
243 ;    marriages,    244 ;    con- 


ALPHABETICAL  LIST  OF  THE  PRINCIPAL  CONTENTS.        447 


ceptions,  244;  birth  rate,  245 ; 
two  historical  facts,  247 ; 
attractions  to  a  tourist,  429; 
see  Portuguese. 

Portuguese  :  Trade  Wind,  72  ; 
—  climate  of  Martonne,  2o5  ; 
race,  223  ;  their  height,  282; 
social  character,  238 ;  de- 
fects of,  239;  character,  246. 

Poi  tuguese  Riviera  :  climate, 
353  ;  hothouse  of  Conti- 
nent i63;  from  phenologi- 
cal  point  of  view,  i63. 

Povoa  de  Varzim,  840. 

Praia  :  —  dos  Ingleses,  340  ;  — 
das  Macas,  375  ;  —  da  Luz, 
383  ;  —  da  Rocha,  383. 

Pressure,  47:  importance  of,  74; 
distribution  of,  66;  seasonal 
centres,  68;  in  January,  80; 
in  July,  89 ;  in  winter,  78 ; 
division  of  Portugal  based 
upon,  78;  in, summer,  80; 
influence  upon  man,  83  ;  — 
and  sunlight,  i5o;  —  and  ele- 
ctricity, i5o. 

Protective:  climate, 242; — walls, 
275. 

Puberty,  233. 


points    in, 
prevalence 


Radioactive  emanations,  148 ; 
m  altitudes,  148;  and  soils, 
149;  effects  of,  i55. 

Rainfall :  mean  amount  of,  92  ; 
mean  frequency,  94 ;  in- 
fluence of  vegetation,  99 ; 
effects  upon  man,  109;  upon 
vegetation,  i63. 

Recruits,    weakest 
269. 

Regional  winds,  70; 
of,  70. 

Relative  humidity  :  definition  of 
90 ;  means  of,  90 ;  influence 
of  winds  upon,  100;  efl'ects 
of,  108. 

Relaxing  climate,  288. 

Rheumatism,  258  ;  use  of  mi- 
neral waters,  421  ;  of  mud 
baths,  371;  suitable  climatic 
resorts  in,  418. 

Riparian  :  air,  54;  climate,  199. 

Riviera:  Krench,  177;  Italian, 
177;  see  Portuguese  Riviera. 

Rivers,  33;  their  direction,  34. 

Romans,  223  ;  influence  of,  226. 

Rome,  temperature  of,  359. 


S. 


Q. 


Queluz-Belas,  36o. 


lii^CQ  :  influence  of,  223,  254,  273. 


Sagres,  194. 

Saline:  air,  54,  56;  zone,    186; 

influence  of,  277. 
Salt  water,  see  Sea-water. 
Sanitarium  of:  Seixoso,  325;  Es- 

trela-Covilha,    366  ;     Carca- 

velos,     353 :     Parede,     353 ; 

Guarda,  365;  Outao,  3  3. 
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San  :  —  Vicente,  338  ;  —  Paulo, 
373  ;  —  Pedro  do   Sul,  33^  ; 

—  Pedro  de  Muel,  191,  347;  — 
Fiel,  192; — Joao  do  Estoril, 
353  ;  —  Martinho  do  Porto, 
375. 

Santa  Luzia,  32 1. 

Santarem,  343. 

Santo:  —  AntoniodoEstoril,  353  ; 

—  Am.iro,  36o 

Scarlet  fever,  prevalence  of,  254. 

Scrofula,  278. 

Sculpture,  236. 

Sea  :  as  a  basis  of  classification, 
3g;  —  or  marine  air,  54;  and 
pressure,  Gy  ;  —  breezes,  84  ; 
and  evaporation,  98;  humid- 
ity, 98;  rain,  99;  temperat- 
ure, 124;  reflection  of  heat 
from,  127;  of  light,  149;  — 
breeze  zone,  186;  —  wind 
zone,  18G;  influence  of,  229; 
and  disease,  258  ;  in  treat- 
ment, 277;  see  Lusitanian 
Sea. 

Soa-bathing  resorts,3o9, 340,  375, 
382,  411;  classification,  425 ; 
according  to  composition, 
425  ;  —  to  seasons,  426. 

Sea-baths,  action  of,  3i  1. 

Seasonal  centres  of  pressure, 
68. 

Seasonometers,  1  59. 

Seasons:  20;  determined  by 
phenology,  i65;  in  Portugal 
from  the  phenological  point 
of  view,  i()8 ;  duration  of, 
204  ;  influence  of,  236,  263, 
283. 


Sea-voyages,  398. 

Sea-water:  composition  of,  3 10; 
internal  uses,  3 12. 

Sedative  climate,  288. 

Seixoso,  325. 

Serras  of:  Gerez,  22;  Marao, 
22  ;  Montemuro,  28  ;  Gara- 
mulo,  23 ;  Estrela.,  23 ;  Gar- 
dunha,  24 ;  San  Mamede, 
24;  Monte  Junto,  24;  Cintra, 
24  ;   Arrabida,   24  ;   Algarve, 

25. 

Setubal,  36o,  376. 

Skin,  colour  of  232. 

Sky,  blue  colour  due  to,  14G. 

Slaves,  223 ;  influence  of,  227. 

Small  pox  :  and  chemical  rays, 
i35;  deaths  due  to,  264,287. 

Smoke,  52 ;  eff"ects  of,  60. 

Snow,  96. 

Snow-line,  27. 

Soil:  of  Portugal,  29;  compos- 
ition, 29;  permeability,  3o; 
colour,  3 1  ;  emanations,  3i  ; 
as  a  basis  of  classification, 
38  ;  air  and  different  soils, 
53  ;  emanations,  53 ;  volcanic, 
53  ;  and  pressure,  67  ;  eva- 
poration, 98  ;  humidity,  98  ; 
mist,  114;  temperature,  i23; 
sunshine,  149;  radioactivity, 
149;  electricity,  149;  flora, 
162  ;  flora  of  saline  zone 
162  ;  and  development,  221  ; 
and  monuments,  228 ;  and 
arts,  236;  diseases,  256;  mo- 
dification of  its  injurious 
ertects,  274. 

South   Continental   region,   iS: 
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limits  of,  26;  mountains  and 
valleys,  26 ;  configuration, 
28  ;  soil,  3o  ;  rivers,  33  ;  ve- 
getation, 36;  meteorological 
stations,  40 ;  air  of,  54 ;  ve- 
locity of  winds,  73 ;  pre- 
valenceof,8o,Si;  evaporation, 
io5  ;  humidity,  io5  ;  rain, 
io5  ;  nebulosity,  106;  tem- 
perature, 137;  sunshine,  i52; 
flora,  176;  climate,  198;  its 
subregions,  198;  species  and 
types  of  climates,  202  ;  cha- 
racter of  inhabitants,  207  ; 
types  of  diseases,  265  ;  the- 
rapeutic uses,  288  ;  climatic 
resorts,  389;  spas,  391. 

Spain :  meteorological  stations 
of,  41  ;  as  a  barrier,  43,  154; 
influence  of,  241. 

Spas,  3oo;  classification  of,  3oi ; 
based  upon  temperature, 
3oi ;  upon  solid  constituents, 
3oi  ;  indifferent  or  simple 
thermal,  3oi ;  sulphurous,  3o2; 
common  salt  or  muriated, 
3o2  ;  alkaline,  3o3  ;  hitter  or 
sulphated,  304;  earthy  or 
lime,  304;  iron  or  chalybeate, 
3o5;  simple  aerated  or  table 
waters,  3o5  ;  classification 
based  upon  physiological 
effects  and  therapeutic  uses, 
3o6;  number  of,  3o8;  classi- 
fication of  Portuguese  spas, 
422; — according  to  geogra- 
phical and  geological  distri- 
bution, 422  ;  —  physical  pro- 
pertres   and  chemical   com- 


position, 422  ; — uses,  424;  — 
seasons,  424. 

Spas  in  the  N.  Atlantic  region, 
33 1 ;  Lusitanian,  369  ;  Medi- 
terranean, 38 1  ;  N.  Atlantic, 
384;  S.  Atlantic,  391 ;  classi- 
fication of,  422. 

Species  of  climates,  2o3;  in  the 
main  seasons,  202  ;  influence 
of,  23o,  2  58,  281;  most  favouv- 
able,  236. 

Spring,prevalentdiseasesin,263. 

Statistics,  12;  wanted  uniformity 
of,  12. 

Stimulant  climate,  288. 

Subjective  sensations:  of  moist- 
ure, 108;  mist,  134;  temper- 
ature, 1 12,  i34,  140. 

Subregions:  Minho  188;  Beira 
Mar,  188;  Beira  Alta,  189; 
Northern  Estremadura,  191; 
Central  Estremadura,  191  ; 
Southern  Estremadura,  192; 
Beira  Baixa,  192  ;  Eastern 
Estremadura,  193;  Northern 
Transmontane,  197  ;  South- 
ern Transmontane,  197; 
Western  Transtagan,  198; 
Eastern  Transtagan,  198; 
Lusitanian  Sea,  3q2  ;  North 
Insular,  392  ;  South  In- 
sular, 393. 

Sulphate  of:  —  iron  water,  3o5  ; 
—  magnesia  water,  304. 

Sulphurous  waters,  3o2  ;  phy- 
siological action,  3o2;  thera- 
peutic, 3o2;  springs,  423. 

Summer,  prevalent  diseases  in, 
243. 

^9 
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Sunburn,  i55. 

Sunlight:  astronomical,  144;  me- 
dical, 144 ;  importance  of, 
144 ;  direct,  145  ;  diffused, 
145  ;  mean  number  of  hours, 
145;  luminous  energy,  145; 
rays  of,  145;  chemical  ener- 
gy, 146;  influence  and  uses, 
154.;  influence  upon  plants, 
i65. 

Sunstroke,  iSg. 

Swallows,  appearance  of,  lyS; 
in  Paris,  17-. 

Swevi,  223. 

Switzerland,  148. 

Sylvan:  air,  .55;  climate,  201. 

Syphilis,  immunity  from,  254. 


Table  waters,  see  Aerated  wa- 
ters. 

Tagus  :  valley,  of,  25,  160, 
179. 

Taipas,  336. 

Tancos,  193. 

Temperature,  47;  and  pressure. 
67  ;  evaporation,  88;  humid- 
ity, io3  ;  importance  of, 
in;  solar  or  astronomical, 
1 1 1 ;  natural  or  medical,  112; 
meteorological,  112;  means 
of,  ii3;  fluctuations,  114; 
maxima  and  minima,  116; 
diurnal  range,  1.16.;  extreme 
maxima  and  extreme  mini- 
ma, 118;  extreme  range,  1 19; 
absolute   maxima   and  mini- 


ma, 119;  absolute  range, 
120;  influence  of  latitude, 
121;  altitude,  122;  soil,  i23; 
sea,  125;  Gulf  Stream,  i25; 
vegetation,  127;  cities,  128; 
controlled  by  winds,  129; 
influence  of  humidity  upon, 
i33  ;  classification  of,  i34; 
eff'ects  upon  man,  i38;  and 
luminosity,  i5i. 

Thermal  waters:  simple,  3oi ; 
use  of,  3oi. 

Thermic  zones,  t36. 

Thermometer,  8;  «living»,  159. 

Thunder,   147. 

Tides,  32. 

Tomar,  429. 

Tonic  climate,  288. 

Towns,  see  Cities. 

Trafaria,  37G. 

Trees  :  —  and  winds,  69  ;  — 
breezes,  76; — moisture,  99; 
—  rainfall,  99.  See  Vege- 
tation. 

Tuberculosis  :  deaths  due  to, 
268  ;  bovine,  278  ;  human, 
278;  of  bones,  278;  of 
glands,  278;  sea-voyages  in, 
3q8. 

Types  of  climates,  104,  410. 


U. 


Unhaes  da  Serra,  367,  375. 
Uses  of  air,  57. 
Uterine  complaints,  370. 
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Vaccination,  264. 

Vale  :  -^  do  Conde,  SGy  ;  —  das 
Eguas,  367. 

Valleys,  23,  25,  26  ;  winds  in, 
yS ;  mists  in,  98 ;  tempe- 
rature, 123;  insolation,  148. 

Valencia  d'Alcantara,  168. 

Vandals,  223. 

Vegetation  and  Forest:  35;  as 
a  basis  of  classification,  39; 
air  of,  55;  uses  of,  59;  and 
pressure,  67;  and  winds,  76; 

—  humidity,  99  ;  —  rain,  99  ; 

—  temperature,  127;  —  light, 
i5o;  —  electricity,  i5o;  — cli- 
mate, 201  ;  —  development, 
and  diseases  (in  lesirias), 
256;  and  treatment,  276.  See 
Flora. 

Vendas  Novas,  igS. 
Viana  do  Castelo,  32o. 
Vidago,  385. 
Vila  Fernando,  199. 
Vila  Fresca  d'Azeitao,  364. 
Vila  Rial,  368. 
Vila  Verde  (source),  384. 
Villages,  position  of,  37. 
Vilar  Formoso,  178. 
Vital  functions  ,  ,219  ;  improve- 
ment of,  314. 
Vizela,  336. 
Vizeu,  102,  189,  320. 
Voice,  233. 
Volcanic  emanations,  3i,  60. 


Warm  baths,  307. 

Water,  See  Lusitanean  Sea,  and 
Sea. 

Waterv  vapour  and  pressure, 
67.' 

Weather:  definition  of,  5;  of 
Portugal,  i3;  forecast,  i85; 
—  scientific,  212;  —  po- 
pular, 214;  sudden  changes* 
263. 

Whey  or  milk  cure,  325. 

Winds  as  a  principle  in  the 
determination  of  climate,  vi. ; 
cause  of,  47;  and  ozone,  49; 
dust,  53;  micro-organisms, 
53;  and  quality  of  air,  54; 
importance  of,  64 ;  general, 
70,  regional  or  seasonal,  70; 
prevalence  of,  70 ;  percent- 
ages, 71  ;  Portuguese  Trade, 
72  ;  velocity,  72 ;  occasional 
or  cyclonic,  74;  violence  of, 
82;  as  a  basis  of  division  of 
Portugal  into  regions,  77  ; 
influence  of  upon  man,  84  ; 
as  controllers  of  evaporation, 
100;  humidity,  loo;  tem- 
perature, 1 29;  and  distribution 
of  plants,  i63  ;  as  a  basis  of 
classification  of  climates,  181. 

Winter  :  prevalent  diseases  in, 
263. 

Women  :  influence  of  Portu- 
guese climate  upon,  228. 

Woods,  see  Vegetation. 

Woeikof's  axis,  t)6,  79,  179,  190. 
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X. 


Xerophytes,  175. 


saline,  186;  sea-breeze,  186; 
inland  marine  wind,  186. 
Zones,  (of  mountains):  Estrela, 
161  ;  Gerez,  161  ;  in  the 
Azores,  3q4 ;  in  Madeira, 
396. 


Zone     (climatic) :     littoral     or 
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APPENDIX  I. 

WEIGHTS  AND  MEASURES. 

The  foUoving  tables  show  the  British  equivalents  of 
the  metrical  system  of  weights  and  measures.  The 
correspondence  of  the  higher  temperatures  is  necessary 
on  account  of  the  mineral  waters. 

TEMPERATURE. 

Centigrade  (cent.)  and  Fahrenheit  (Fahr.)  degrees. 


Cent. 

Fahr. 

1      Cent. 

Fahr. 

Cent. 

Fahr. 

lOO 

212 

82 

179.6 

64 

147.2 

99 

210.2 

81 

177.S 

63 

145  4 

98 

208.4 

1        80 

176 

62 

143.6 

97 

206.6 

79 

-      174.2 

6l 

,41.8 

96 

204.8 

78 

172.4 

60 

.40 

9^' 

203 

77 

170.6 

^9 

138.2 

94 

201  .2 

76 

168.8 

58 

i36.4 

93 

199.4 

75 

.67 

57 

134.6 

92 

197.6 

74 

i65.2 

56 

i32.8 

9' 

195.8 

73 

.63.4 

55 

i3i 

90 

'94 

72 

161.6 

54 

129.2 

8q 

192.2 

7' 

.59.8 

53 

127.4 

88 

190.4 

70 

.58 

52 

125.6 

87 

188.6 

69 

i56.2 

5. 

122.8 

86 

.86.8 

68 

154.4 

50 

122 

85 

185 

67 

i52.6 

-19 

120.2 

84 

183.2 

66 

i5o.8 

48 

.18.4 

83 

,81.4 

65 

149 

M 

1.6.6 

456 
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TEMPERATURE  (cOllt.). 


Cent. 

Fahr. 

Ceni. 

Fahr. 

Cent. 

Fahr. 

46 

..4.8 

27 

80.6 

8 

36.4 

45 

ii3 

26 

78.8 

7 

44  6 

44 

1 1 1 .2 

25 

77 

b 

42.8 

43 

109.4 

24 

75.2 

5 

41 

42 

107.6 

23 

734 

4 

39.2 

41 

io5.8 

22 

71.6 

3 

37.4 

40 

104 

21 

69.8 

2 

35.6 

39 

102.2 

20 

68 

I 

33.8 

38 

100.4 

'9 

66.2 

Zero 

32 

37 

98  6 

18 

64.4 

—     I 

3o  2 

36 

q6.8 

'7 

62.6 

—     2 

284 

35 

95 

16 

60  8 

—     3 

26.6 

34 

q3.2 

i5 

5q 

—    4 

248 

33 

91  4 

'4 

572 

—     5 

23 

32 

8q  6 

i3 

55  4 

—     6 

21    2 

3i 

87  8 

12 

53.6 

7 

19   4 

3o 

86 

1 1 

5i.8 

-     8 

17.6 

29 

84.2 

10 

5o 

—    9 

i5.8 

28 

82.4 

9 

48.2 

—  10 

'4 
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MEASURES  OF   LENGTH. 


Kilometers  (km.)  Meters  (m.)  Millimeters  (mm.)  and 
English  Miles,  Feet  and  Inches. 


Metric. 

Englisli 

Metric 

English 

Metric 

English 

km. 

miles 

m. 

feet 

mm. 

inches 

I 

0.6 

I 

3.2 

1 

o.oSg 

2 

I  .2 
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MEASURES    OF    CAPACITY. 
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MEASURES    OF    MASS. 
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APPENDIX  II. 
METEOROLOGICAL  OBSERVATIONS  IN  1904. 

The  year  1904  represents  one  of  the  normal  weathers 
in  Portugal.  The  object  of  the  following  tables  is  to 
enable  the  reader  to  see  the  monthly  march  of  weather, 
and  to  compare  more  fully  one  station  with  another. 

The  mean  temperature  and  the  mean  relative  humid- 
ity of  Montalegre,  Moncorvo,  Guarda,  Vila  Fernando, 
and  Evora,  are  from  two  observations  a  day,  and  of 
the  remaining  stations  they  are  from  three  observations. 
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I.  NORTH  ATLANTIC  REGION.     I.,  ,.  MONTALEGRE. 
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t.,  4i''.49'.     Alt.,  1.027  m.     Dist.  from  the  Sea,  90  km. 
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I.,  3.    COIMBRA, 
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V.  SOUTH  CONTINENTAL   REGION.     V.,  i.  CAMPO  MAIOR. 
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v.,  3.  EVORA. 
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VI.   THE   INSULAR   REGION.     VI. 
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61,86 

22 

0 

1 5 

0 

0 

0 

8 

0 

2 

0 

5 

i5 

I 

>7 

I 

August. 

62,44 

i5 

8 

1 

0 

0 

21 

0 

6 

0 

5 

10 

7 

10 

0 

Sept.... 

63,26 

14 

18 

J 

4 

5 

5 

0 

2 

0 

5 

12 

7 

11 

2 

Oct 

59,69 

20 

20 

I 

3 

6 

II 

0 

8 

0 

0 

10 

0 

7 

0 

Nov.  . . . 

61,04 

i5 

14 

3 

9 

3 

17 

3 

12 

0 

2 

I 

0 

9 

0 

Dec 

58,24 

H 

4 

0 

0 

2 

4 

I 

5 

3 

12 

12 

I 

22 

6 

Ye.ar.... 

01.85 

164 

25 

109 

26 

41 

37 

143 

7 

58 

5 

86 

34 

1 56 

27 

1 55 

14 

VI.,   2.  PONTA  DELGADA, 
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Direction  of 
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Z 

W 

z 
z 

Z 

z 
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6 

I 
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3 
0 
0 
2 
0 
2 
0 

W 

4 

1 
0 

I 

3 

6 
17 

7 
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9 

; 
2 

[^ 

8 

8 
10 
3 
2 

12 
7 
2 
6 
3 

c/j 

I 
4 

7 

6 

7 
2 
0 

4 
I 
2 

9 

4 

3 
4 
4 
0 
12 

5 
8 
2 
2 
2 
2 
7 

in 

18 
12 
8 
2 

20 
i5 
i5 
i3 
12 
4 

2! 

55 
i3 

I 
I 
8 

9 
10 
6 
6 
0 

6 

"76" 

4 

8 

1 
0 

8 
6 

I 

0 

8 

5 

0 

0 
9 

44 

Z 

3 
0 

2 

3 
I 
4 
4 
3 
2 

6 
29 

Z 

z 

3 
8 
5 
10 

0 
3 
5 
II 
6 

3 
56 

January. 

Feb 

March.. 
April... 
May.... 
June..  .. 
July.... 
August. 
Sept.... 

Oct 

Nov.... 
Dec 

68,28 

66,i3 
63,74 
69,58 
64,28 
65.48 
65,11 
65,5i 
66,i5 
61,84 
63,85 
62,70 

4 
8 
9 
3 
4 
2 
4 
8 

10 

8 
4 

I 

8 
"9 

5 

10 
n 
'9 

iS 

12 

23 
10 

7 

4 
3 

9 
21 

6 
16 

9 
5 
i3 
28 

23 

0 

4 
0 
I 
12 
3 
2 
0 
4 
0 
5 
3 
0 

Year... 

65,22 

69 

140 

•37 

34 

16 

5i 
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at.  SSo.Sg'.     Alt.  44  m.     Dist.  from  the  Sea,  362  m. 
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16,64 
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0 
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0 
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- 
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at.  37".4: 
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Dist    from  the  Sea,  So  m. 
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R 
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Temperature 
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"0 

2 

0 

0 
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20,53 
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10 

0 
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i3,25 

19,0 
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21,72 
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17 

0 

14,11 

16,64 

1 1. '7 

18,2 

7,4 

19,08 

12\3 

72,1 

49,0 

16 

0 

13.46 

'5,89 

11,04 

19,1 
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i5.3 

II 

0 
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17,89 
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0 
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8o,S 

63,6 

1 3 

0 
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78,0 
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i5,3o 
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16,88 
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20,9 
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S.+ 


VI.,  3.  FUNCHAL 


Direction  of  winds 


Z 
^      ^ 


January. 

Feb 

March . . 
April... 

May 

June  — 
July . . . . 
August . 
Sept.... 

Oct 

Nov 

Dec 

Year.... 


67,85 
66,70 
6i,3i 
64,04 
63,5 1 
64,13 
64,03 
63,88 
63,45 
59,16 
61,91 
65,10 

63.76 
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h°.38'.    Alt.,  25  m.     Dist.  from  the  iea,  107  m. 
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_ 
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0 
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.9,3 
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0 
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- 
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18.89 
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- 
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0 

17,44 

20,19 

12,29 
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- 
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- 
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0 

21,41 
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_ 
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0 
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I  ,27 

27,0 

i5,8 

_ 
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- 
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- 
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232,6 

0 
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- 
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0 
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- 

i33o,4 
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81 

0 

17,93 
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Map  I  .   P  0   R  T    U   G   A   L 

PROVINCES    AND  DISTfilCrS  . 


G    A   J-^  I 


-Caminha^ 


iViana  do  Castelot^.j:^' 


j  S.DISICH//  S.Dl  PI 


C3>> 


~Espinho^ 


"Aveiroi 


Uonden 


:AS*  OS  /VJ.-ONJES 

7%  %  mM'/afflr  ,^ 


3Mi        650 


Georges  Huri.  PAHIS. 


See  /ntroductory  Note. 


Map  II  .  P  0    R   T    U   G    A    L. 

/rS    CLI MATIC   REGIONS     AND    S  U  B  fi  E  G I  0  N  S . 


Jisna  deCaste/o 


V         S  V  V 


-Cascaes 


^Vendas 


^eo/ysj  //v^e'.  /^/l/?/J 


oT^'^'  Introductory  /l/ote. 


Map  III..  PO    RTUGAL 

^INDS    ISOTHFRMS    AND    T  H  E  G  U  L  F  S  T  R  E  AMINWINTER^. 


Georges  Hure  fAHiS 


See   Introductory  Note. 


MaplY.  P   0    R   T    U    G    A    L 

WINDS   ISOTHERMS  AND  THE  GUlF   STREAM    IN    SUMMER. 


Georges  Hure.  hAHis 


See    Introductory  Note 


Map  v..  P    0    R  T  U    G   A    L. 


RAIN    AND    FLORA  . 


6eorffes  Hure.  Paris 


See    Introductorti  Note. 
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